and 
AIRCRAFT ENGINEER 


OFFICIAL ORGAN OF THE ROYAL AERO CLUB 


The new standard advanced trainer of the Royal Air Force and the Royal Navy 
and of the Air Forces of Australia, Ceylon, Chile, India, Iraq, Lebanon, New 


Zealand, Norway, Portugal, South Africa, Sweden, Switzerland and Venezuela. 
(Comprehensive weapons training, side-by-side seating, safe initiation into compressibility effects, 
fully operational, faster than the Vampire fighter, proven Goblin turbine, proven airframe). 


all-purpose jet 


(de Havilland Goblin engine) 
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ircraft 


wth the finest aircraft wiring cables 
you will find design and manufacturing 
techniques evolved through 
continuous co-operation by BICC 
with the aircraft industry since flying began. 
A series of Publications has been 
prepared on the various types 
of cables. We shall be grateful for the 
opportunity of sending them to you. 


AIRGRAFT WIRING CABLES 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 
21 BLOOMSBURY STREET, LONDON, W.C.1 Wenders 


5 November 1954 
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\ 
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A Certificate of Airworthiness in all categories, including 
passenger carrying on air-lines, has been issued for the West! 
Helicopter. This is the Helicopter chosen by British Europea” 
Airways for their forthcoming passenger service 
between the centre of London and London Airport. 
tration Board of this Certificate 
aft Limited 


The issue by the Air Regis 
al operations gives Westland Airct 


for commerch 

the distinction of being the first and the 

Helicopter constructor to hold British 

ficates of Airworthiness for two separate types of 
production at the 


and S-55 


only 
Certi 


WESTLA 


HELICOPTERS 


same time. 


WESTLAN 
D AIR 
CRAFT LIMITED YEOVIL 
SOMERSE 
T 
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Photograph by permission of 
Chubb & Son's Lock & Safe Co. Ltd. 


reliable Springs by 


From the high precision spring required 
for a strongroom door to its simpler 
counterpart in a padlock, the right f SALTER ' F] 
spring for the job is essential to ensure 

perfect performance. When your 
springs are designed and made by Salter, 


they are just right not the cheapest L. all 
obtainable but fit to work for ever. 


Service to Engineers since 1760 


A tradition of quality in craftsmanship and materials is embodied in every Salter 
spring — you can depend on Salter for the right spring for the job. 


ns Geo. Salter & Co. Lid., West Bromwich 
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PRESSED STEEL TANKS 


Through our subsidiary, Braithwaite & Co., Structural Limited, we were privileged to build 
these tanks for the Royal Aircraft Establishment, Farnborough, for their investigations on 
the ‘Comet’. Both tanks were designed and completely erected in eight weeks. 


BRAITHWAITE & CO 


ENGINEERS LIMITED 


Bridge & Constructional Engineers 


London Office: Telephone: WHltehall 3993 
DORLAND HOUSE + REGENT STREET + LONDON SWI 
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The above illustrations are typical of the wide 

application of Power Jacks Hydraulic Equipment 
“eczee”) to lifting and handling problems. Our Technical 
Advice Service is at your disposal. 


for illustraled lechnical brochute, Publication Wo. 1223 


b 
Hydratruck London 


LIMITED 


ALETTA RD.- ACTON - LONDON - W3 
TEL: SHEPHERDS BUSH 3443 (4 lines) - GRAMS. NEWSORBER. EALUX LONDON 
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AVIATION TRADERS 


Limited 


We can assist you in your Aircraft Spare 
Parts provisioning programme by offering you 
the resources available in our Air Registration 
Board Approved Stores at Southend and 
Stansted Airports, Essex. 


Our Spare Parts are either new and unused 
or overhauled and released by the extensive 
workshops of our Associated Company, 


AVIATION TRADERS (ENGINEERING) 
LIMITED 


We offer che following selection of 
DAKOTA SPARES 


5115208 Stabiliser Fin c/w Hinge Points available 
ex stock, fully released ANR/ARB. 


~€ 
| P.27936 Propeller Hamilton Standard Hub | 


23E-50-473 
J Assembled, with 145 hours available. 


We shall be pleased to receive enquiries 
for your Spares requirements, and we are 
prepared to offer quotations of any items 
we have available ex stock. 


Please send all your enquiries to our 


SALES DEPARTMENT at 


15 Great Cumberland Place, 
LONDON, W.I 


Telephone Cables: Telegrams. 
AMBassador 2091 “AVIATRADE, “AVIATRADE WESDO, 
(8 Lines) LONDON” LONDON” 
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the electric 
‘power system 


Aircraft manufacturers take no chances 
electrical equipment. They 
BTH, relying on the reputa- 
mf this firm’s products enjoy in every 
branch of engineering. 
BTH design complete electrical power 
systems and supply the a 
equipment, including: AC and DC 
motors and generators, motor-genera- 
ting sets with electronic regulators, 
-operated turbo-starters, 
ps etc. 


Leading manufacturers incorporate 
BRITISH THOMSON-HOUSTON 


electrical equipment for aircraft 


‘ 


THE BRITISH THOMSON-HOUSTON COMPANY LTD., 
COVENTRY, ENGLAND Member of the AE! group of companies 
A4757 


ae 


Pioneers in design and develop- 
ment and manufacturers of 
Inflatable Equipment since 1917. 


FLIGHT 


Consult R.F.D. Survival Specialists—or write for literature: — 


R.F.D. COMPANY LTD., GODALMING, SURREY Tel: Godalming 1441 


Or: Dunmurry, Co. Antrim, N. Ireland 


Also: R.F.D. (Canada) Lted., Granby, Quebec.—R.F.D. (Australia) Co. Pry., Melbourne, R.F.D. (Africa) Pry., Ltd., 
Germistor, Transvaal —R.F.D. (Holland N.U.) Tramscat, 67, Katwyk-Aau-Zee, Ho'land. 
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Cartridge Selector Switch 


This switch is designed to operate, in 


conjunction with the starting time switches, 


the multi-breech cartridge starting installations 


on gas turbine engines. 


It provides an automatic selection of cartridges in constant rotation 


thereby eliminating possible prolonged neglect of any one charge, 


and features a duplication of the firing selector which 


connects to earth the isolated charges. 


TEDDINGTON CONTROLS LTD., 
‘ CEFN COED, MERTHYR TYDFIL, SOUTH WALES. 
7 AUTOMATIC 


(Merthyr Tydfil 666) 


LIGHT ENGINEERING DESIGNS 
(GOSPORT) LIMITED 


have a fully qualified staff of experienced draughts- 


men available to undertake aircraft and mechanical 


design and drawing office work of all kinds — 


classified and unclassified — including jigs and tools. 


Enquiries to: 


49a, Stoke Road GOSPORT Hants 
Telephone — GOSPORT 88453 
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pressure system and are available as a replaceable 
cartridge or as a complete actuator for 

Canopy or Hatch jettison—drop and wing tank jettison— 
emergency cock operation—‘one-shot’ actuation. 
Movement of the lever releases stored air and 
snaps the jack open. Typical snap jacks are: 

RES. 6. Initial Thrust 9,000 Ib. Stroke 6”. Weight 3} Ib. 
RES. 2, Initial Thrust 3,500 Ib. Stroke 14”. Weight 1 Ib. 


THE HYMATIC ENGINEERING CO. LIMITED -: REDDITCH - WORCESTERSHIRE 


PLLA 


‘ 

} 
| 
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Whatever your line in these fields, if it embodies 
engineering operations or processes, it is in our 
manufacturing line. Design, production and in- 
spection facilities, covering more than 125,000 
sq. ft., and the most modern machines are at 
your disposal under virile and versatile direc- 
tion. Your enquiries will be welcome. 


S. E. OPPERMAN LTD. 
Boreham Wood (A.1 Route) Herts. Elstree 2021 


jolists in ENGINEERING VERSATILITY 


_ Burnley Aircraft Products 

- specialise in the development, repair 
& manufacture of jet pipes, exhaust 
units and discharge nozzles | 


insulation blankets & bellows etc. 
MADE BY PROFESSIONALS FOR PROFESSIONALS 


Tools of experience with inbuilt quality and long life. 
+ + 7 The Britool range covers Socket and Ring Wrenches for English, 
American, Metric and Unified Standards, Midget to Giant 
Extractors and Service Tools in great variety. 


JENKS BROTHERS LIMITED 


woras 


BURNLEY AIRCRAFT PRODUCTS LTD., FULLEDGE WORKS, SUSHOURY. WOLVERHAMPTON, ENGLAND 
BURNLEY, LANCS., ENGLAND ndh 3606 PLEASE GIVE GENEROUSLY ON POPPY DAY 


Tel, 342! 
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| MILLIONS OF HOURS AHEAD! | 


AIR CONDITIONING EQUIPMENT 


Normalair Limited have pleasure in announcing an ex- 
tension of their Licence Agreement with the AiResearch 
Manufacturing Company, a Division of the Garrett 
Corporation of Los Angeles, to cover all components for 
cabin pressure, flow, and temperature control. It is our 
considered opinion that there should be one technical co- 
ordination of the many components involved in such a 
system, including refrigeration and temperature control. 

The AiResearch refrigeration turbines have 15,000,000 
operating hours experience behind them on 42,800 units. 
Their latest 10 Ib/min. pack only weighs 5-8 Ib. as against 
16-5 lb. for the original model, whilst the refrigeration 


provided is roughly doubled. All this has been achieved 
without sacrifice of overhaul life, where overhaul hours 
now range from 400 to 8,000 hours for 10 Ib. and 100 
Ib/min. units respectively. 

Similarly, the AiResearch development of pneumatic 
temperature control, which completely obviates the 
necessity for any form of electrical components, results in 
a simple mechanical light-weight unit of small volume. 

Normalair Limited have the greatest pleasure in offer- 
ing these components on the British market in view of their 
outstanding qualities and will be interested to receive en- 
quiries, in either of these two fields of temperature control. 


NORMALAIR 


DESIGNERS AND MANUFACTURERS OF AIR CONTROL 


AND HIGH ALTITUDE 


BREATHING EQUIPMENT 
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Vickers Viscounts fly on 
Air Routes of the World 


var 


POWERED BY 


ROLLS-ROYCE 


DART 


PROPELLER-TURBINE ENGINES 


FOR SPEED AND RELIABILITY 


Ppy 9 ROLLS-ROYCE LIMITED - DERBY - ENGLAND 
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Making Work 


T is surprising to find that more than two and a half years have elapsed since the 
| Super Priority scheme was announced for aircraft production. It is also sixteen 
months since Lord Trenchard criticized the time taken to build and develop 
V-bombers. His opinions were not shared by everyone at the time, but since then the 
need to speed-up aircraft development has been far more widely realized. Some action 
has also been taken, though it is still early to expect many tangible results. The decision 
to order larger numbers of each prototype was an encouraging step; less satisfactory 
is the fact that there has as yet been little important change in the R.A.F.’s re-equipment 
position. More Canberra and night fighter squadrons have, of course, been formed, but 
Hunters, Swifts and Valiants have still to be seen in squadron service. The Hunters 
and Swifts have been on the verge of delivery to squadrons for some twelve months 
past. The first Valiants may be allocated to a squadron any day now. 

Except in the case of the Midge, there is nothing in the design of the newest 
prototypes to suggest that aircraft are becoming any simpler, or easier to build; if 
anything, the contrary is the case. Thus any move which will help to reduce production 
time gains increasing importance. It is our belief that a great deal more can be done, 
particularly under the two headings of (a) standardization of components and equipment 
and (b) liaison between aircraft designers and equipment manufacturers at the earliest 
stages. There is justification for stating this more strongly: unless something better 
is achieved in the way of standardization and co-ordination the majority of future 
British aircraft will appear later and later and so run the risk of being outclassed in 
service. 

In this respect the Americans seem to be ahead of us. Both they—and, more 
important, the Russians—are no doubt in a position to bring more men and money 
to bear on such objectives. To keep pace, Britain must thus depend not only on 
brains, but brains in conjunction with improved planning and co-ordination. 

Stitches in Time 

Most people will be aware of the S.B.A.C.’s good work in connection with 
standardization of components such as splined airscrew-shafts, and certain items of cockpit 
equipment. A valuable contribution is also being made—on an international basis—by the 
standardization committees of NATO. But much more is required. The improved liaison 
which we believe to be called for is not so easily arranged, because it requires extra 
time from experienced technical men who are already, for the most part, overworked. 
Yet, in quite a short period, time so spent might well bring them a compensatory saving 
of effort at a later stage. 

A great many—perhaps half—of the delays in the development, building and 
eventual use of aircraft result from late deliveries of essential equipment or eleventh- 
hour alterations to it. And investigation shows in many cases that the makers of the 
equipment were given insufficient time to produce and test it, and, as often as not, 
that they were brought into the picture at too late a stage. We need hardly elaborate 
on the difficulties and, often, loss of efficiency caused by installing equipment as an 
afterthought—cockpit conditioning is an example—as compared with designing the 
aircraft to accommodate it from the start. 

And what of the equipment itself? Blind-flying instruments, autopilots, engine 
auxiliaries, radio sets—this sort of installation is accepted in standard form. But why 
stop there? Why does every fighter have a different wheel and tyre size, different heaters 
and coolers and different levers and cockpit controls? Why, in fact, is it almost 
impossible to find any two like items, small or large, on any two makes of aircraft of 
the same class, size and performance? 

It is our firm conviction that not only could design and development time be saved 
by limiting the variety of components to do each job in aircraft today, but that, in 
addition, manufacturing time and money would be reduced, spares provisioning— 
especially in the Services—simplified, and instructional time for ground and air crews 
cut down; and all without any loss of operational efficiency at all. 
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FROM ALL 
QUARTERS 


Reconnaissance Conference 


HREE exhibits of world interest” 
were to be among the equipment on 
display at the Central Europe Reconnais- 
sance Conference which opened this week 
at Spangdahlem, a U.S. base in Southern 
Germany. It is known that one of them 
was the “largest mobile camera ever 
built”; the nature of the other two was 
not to be revealed until Wednesday. 
This year’s “reconnaissance show” 
was regarded by Allied Air Forces Central 
Europe as probably the most important 
event of its kind yet held. Much of the 
equipment shown was of a kind yet to be 
brought into operation; one American 
camera was said to be capable of photo- 
graphing ground features from 40,000ft 
“with daylight clarity.” The 2nd Allied 
Tactical Air Force arranged to demonstrate 36 vehicles of the 
Command Mobile Field Photographic Section, described in our 
report (October 8th) of Exercise Battle Royal. Aircraft on view 
included a Meteor F.R.9 and P.R.10, Canberra P.R.3, RF-84 
Thunderjet from the Dutch 306 Squadron in 2nd A.T.A.F., and 
several of the latest U.S.A.F. reconnaissance aircraft. Gen. Lee, 
commanding 4th A.T.A.F., who were acting as hosts, was to open 
the conference, which was to be under the chairmanship of A. Care. 
P. G. Wykeham-Barnes. 


Tank-testing Pressurized Transport 


O time has been lost in applying the lessons of the Comet 
investigations. In particular, the water-tank rig devised at 
Farnborough to test simultaneously the fatigue characteristics of 
both the pressure cabin and the wing seems likely to be adopted 


GROUND-ATTACK TRAINER: One of the group of Hunting Percival Provosts which, as reported 
last week, recently began their delivery flight to the Burmese Air Force. 


generally. Giving evidence on Monday, Sir Arnold Hall, director 
of the R.A.E., confirmed that the sacrifice of a complete airframe 
for this purpose might be a desirable part of future testing 
programmes. 

We have already reported that the Fokker F.27 Friendship 
and the Bristol Britannia will be subjected to water-tank testing. 
Now Vickers-Armstrongs state that similar testing of the Viscount 
cabin and wings is to be undertaken at Weybridge. In each case 
these precautionary measures are being taken voluntarily at the 
expense of the companies involved. 


New Lockheed Orders 


[NITIAL production orders for 17 Lockheed F-104s have now 
been placed by the U.S. Air Force. The F-104 is a super- 
sonic air-superiority fighter with a straight wing, powered by a 
Wright J65 Sapphire with afterburner. The contract for a proto- 
type was placed in the spring of 1953 and the aircraft first flew 
last February; it is now at Edwards A.F.B., together with a second 
YF-104. Assembly of production aircraft is already taking place. 

The Georgia division of the company has received a second 
production order for C-130A transports (see pages 676 and 677 
of this issue), which will extend production of this aircraft at 
Marietta, Georgia, into early 1957. 


T.A.A.’s Loss 


ON Saturday last, only 18 days after compketing its delivery 
flight from England, Trans-Australia Airlines’ first Viscount, 
VH-TVA Fohn Batman, crashed on take-off and was burnt out at 
Mangalore, 68 miles north of Melbourne. Three pilots were 
killed, but the five other people aboard, including the eight-year- 
old son of the engineer, escaped with relatively minor injuries. 
First reports say that the aircraft, which was taking off on a practice 
flight with one engine cut back, swung and turned over twice after 
hitting a tree. The instructor and captain of the aircraft was Capt. 
D. K. MacDonald, and the pilots lost with him were Capt. R. D 
Fisher and Capt. J. W. Nickels. 

This was the first accident to a Viscount involving casualties 
since the type first flew in July 1948. Mr. G. P. N. Watt, chairman 
of T.A.A., has described it as essentially a training accident, with 
nothing to suggest loss of confidence in the Viscount. Vickers- 
Armstrongs, Ltd., have sent their chief test pilot, Mr. G. R. Bryce, 
to Australia to help in the investigations. 


Franco-Indian 


DURING the past year, the 70-odd Dassault Ouragan fighters 
bought by the Indian Air Force (in which Service they are 
known as Toofanis) are reported to have given good service. In 
fact, repeat orders are stated to have been sought; and, since the 
Ouragan has been succeeded in production by the swep*-wing 
Mystere, it is likely that a large number of Mystéres will eventually 


OFFENSIVE ASPECTS: The upper photograph shows the prototype 
Dassault Mystére IV-A, powered by a Hispano Tay. As noted on 
page 665, it has been supersonic with the under-wing load seen. The 
other photograph shows a Saab S-29C of the Royal Swedish Air Force, 
carrying fourteen rockets for ground-attack work. 
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| DRESSED FOR THE PART: W/O. Billy I. Wester, of the U.S. Army, 
at the controls of the Sikorsky XH-39 in which he recently secured 
an unofficial helicopter height record of 24,500ft. 


| 

| be supplied to India. The Dassault factory is at present heavily 

committed to American off-shore Mystére production. 
} An Indian Air Force mission, under A. Cdre. Lal, is currently 
F touring various French aeronautical establishments. The 

| Commodore, together with G/C. Moolgavkar and S/L. Suri, 

recently flew the Dassault Mystére IV-A (illustrated opposite), 

| and one of the pilots, on his first flight, exceeded Mach 1, in 

) spite of the fact that the aircraft was carrying full armament, 
7 two drop tanks and two napalm tanks, all four tanks being tufted 
— for photographic observation. The team also visited all the 
| main S.N.C.A.S.O. factories, and each of the three pilots. named 
above exceeded Mach 1 in a Vautour. 


Search for the Missing Javelin 


AN intensive search has been in progress in the Bristol Channel 
for the wreckage of the Gloster Javelin which was lost there 
on October 21st. The pilot, F/L. R. J. Ross, has not been found 
and has been posted missing, presumed killed. Altogether, ten 
| Naval craft have, up till the time of going to press, been engaged in 
the operations off Weston-super-Mare, under the command of Cdr. 
T. D. Butler, R.N., Boom Defence Officer, Pembroke Dock. The 
ships have included the boom defence vessel Barrage, two tugs, 
| three seaward defence craft, the minesweeping trawler Flatholm, 
i the frigate Venus, and the two minesweepers Chillingham and 
Asheldham. 
| Under-water visibility and tidal conditions make it impossible 
to use under-water television and diving operations can be carried 
out only during the half-hour of the slack tide period; even then, 
divers have to work entirely oy, sense of touch. 
The » which continued throughout last week, was inten- 


sified on Saturday. Over the week-end, members of the South 
Wales and Som division of the RNV.R. also joined in the 
sweep, operating from sea-going tenders. The wreckage of the 
Javelin was believed to be lying at a depth of between four and 
ten fathoms. Two of the Asdic contacts made during the week- 
end turned out to be a rock and an anchor. 


| NORTHOLT: A DOUBLE FAREWELL 


HE last civil aircraft to leave Northolt on a scheduled passenger 
| service was B.E.A. Pionair G-AHCZ Charles Samson, flown 
| by Capt. T. Froggatt and operating Flight BE 684. It moved away 
| at its advertised time, 1700 hr on Saturday, October 30th, and 

| was airborne for Jersey from Runway 26 five minutes later. 
sa The passengers had previously participated by invitation, with 
ral some 300 other guests, at a joint B.E.A./Aer Lingus cocktail party 
in the airport restaurant, and spontaneous cheering followed the 
“calling-up” of this last historic departure. The cheers, however, 
must have been given with mixed feelings, for Northolt has un- 
doubtedly been one of the happiest and most efficient airports in 
the United Kingdom, and many were the regrets expressed in 

the s es which followed. 

B.E.A.’s chairman, Lord Douglas of Kirtleside, recalled his long 
personal connection with Northolt, commencing in January 1917, 
when he led a squadron from there to France. (Their hangar was, 
until the closing, used as the Corporation’s motor transport sec- 
ih. tion.) He went on to express the view—the opinion of many— 
“" | that the flexible, pre-fabricated nature of Northolt, while perhaps 


looking | less than the best, had resulted in “the very nearly perfect 
airport” from the passenger-handling viewpoint. 

n its eight-year association with Northolt, B.E.A. has been 
responsible for the ground handling of more than 300,000 aircraft 
movements, and some five million passengers—more than 75 per 
cent of them from the Corporation’s services. 

Some appreciative remarks were made about the Airport Com- 
mandant, Mr. B. A. Oakley, who was presented with a silver 
cigarette box by Lord Douglas on behalf of B.E.A. Mr. Max 
Stuart-Shaw presented Waterford glassware from Aer Lingus. 
As assistant general manager, Mr. Shaw felt that his company 
had “just about hire-purchased” Northolt in landing fees, but now 
regretfully had to move to London Airport and start buying that! 

The last actual B.E.A. aircraft movement ex-Northolt was by 
Admiral-class flagship “Item-Victor-Item.” This was to be a 
double farewell, for its repositioning at London Airport was to 
signify officially the passing from service of B.E.A.’s Vikings. 

Mr. George Edwards of Vickers-Armstrongs, the designer of 
the Viking, paid tribute to the many who helped to make it a suc- 
cess, and this B.E.A./Vickers team-work was again stressed by the 
Corporation’s chief executive, Mr. Peter Masefield, who wound 
up the proceedings before the final take-off. This was preceded by 
the departure of a similar aircraft bearing representative B.E.A. 
long-service employees, including 80-year-old Harry Dawson, 
who was the first steward on Imperial Airways “Silver Wing” 
service to Paris in 1927. 

So, piloted by B.E.A.’s flight operations director, Capt. Jimmie 
James, we flew for the last time from Northolt in a Viking, in 
company with many senior representatives of B.E.A., M.T.C. A. 
Aer Lingus, Vickers-Armstrongs and the engine division of the 
Bristol Aeroplane Company. (Ironically, we were held at the run- 
way for an extra five minutes by an unstated aircraft departing 
from London Airport, thus focussing attention on one great ad- 
vantage of Northolt’s closure—the elimination of overlapping 
circuits.) 

Our wheels finally left Northolt’s runway at 2012 hr and its 
days as a civil airport were over. After cruising via Chatham, 
Sevenoaks and Gatwick this oldest of B.E.A.’s Vikings touched 
down at L.A.P. at 2053 hr; then it, too, was honourably retired— 
no doubt to live again with another operator. Thus ended a 
memorable chapter in British civil aviation. A.B. 


AIRPORT NO LONGER: Northolt as it appeared on October 29th, the 
day before all scheduled civil traffic there came to an end. Until the 
spring of 1953 it was the busiest airport in the United Kingdom. 
Now it has been handed back to the R.A.F., whose fighters operated 
from Northolt until 1944, when Transport Command moved in. The 
first civil flight from Northolt was on February 4th, 1946. 
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FLIGHT 


BOUND for 
the MIDDLE EAST 


LANS for a goodwill and training flight to the Middle 

East by six Canberras of No. 57 Squadron were re- 

ferred to last week. The aircraft are due to leave 
England today under the command of S/L. I. G. Broom, 
D.S.O., D.F.C., Officer Commanding No. 57 Squadron, 
and after flying to Iraq, Jordan and Libya they will return 
on November 14th. In this ten-day period they will cover 
some 7,600 miles. The photographs show aircraft of the 
Squadron rehearsing various formations which they are 
expected to demonstrate overseas, and on the left are four 
of the pilots—complete with “space helmets”—taking 
part, namely, F/O. E. B. D. Coles, F/O. J. F. Goodall, 
F/L. R. D. Shrivel and S/L. I. G. Broom. In the air-to- 
air photograph above, a 57 Squadron Canberra may be 
studied in the standard Bomber Command silver finish. 
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ELAND-CONVAIR... 


New Turbo- 


. . . and. Eland-Ambassador : 
prop Test-Beds for the Napier Company 


N our issue of July 23rd of this year we fully described the 
Napier Eland 3,000 h.p. turboprop, and did not disguise 
our enthusiasm for it. At that time the new engine had 

already been extensively bench-tested, and its efficiency and 

excellent control characteristics had been fully explored. The 
following month, two Elands were installed in a Vickers 

Varsity lent to the Napier Company, and this machine has 

since built up a fair total of hours at various speeds and 

altitudes. 

Nevertheless, the Varsity is by no means the ideal form of 
vehicle in which to mount a modern 3,000 h.p. turboprop, and an 
agreement has now been reached between b. Napier and Son, 
Ltd., and the Convair Division of the General Dynamics Corpora- 
tion for the purchase by Napier of a Convair 340. The aircraft is 
a completely new machine straight from the line at San Diego, and 
it is to be flown across the Atlantic this month by a Convair ferry 
crew, with Napier test pilot Mike Randrup on board (he has been 
with Convair during recent weeks, together with a number of other 
Napier engineers, to ensure that no last-minute technical difficul- 
ties will arise). 


A recent “Flight” photograph of the Eland-Varsity, showing the port 
engine feathered. This aircraft is as powerful as a Viscount. 


Arrangements have already been made to dispose of the Pratt 
and Whitney R-2800 piston engines which will be used to power 
the Convair on its transatlantic trip, and design is already in hand 
for conversion to take two Elands. All the work of conversion is 
to be done by Napiers, and the programme is also being financed, 
as a private venture, by the British company. The work of con- 
version is not expected to be protracted, although it is hoped to 
achieve an installation much nearer to the optimum than that in the 
Varsity, in which the original bulky piston-engine firewall and 
nacelle were retained. It should be flying with Elands early next 
summer. 

At the bottom of the page appears a drawing which we have pre- 
pared from a Napier installation drawing, showing the general 
form of cowling and nacelle selected. The optimum Eland cowling 
would be much slimmer (3ft diam.) but the Convair installation 
will have low drag and will require little revision to the nacelle and 
landing-gear bay. The tail-pipe will pass above the wing. 
The airscrews will be new units of de Havilland design and manu- 
facture. Inside, the Convair will remain much as before; initially 
it will have a certain amount of test equipment on board, but full 
seating, and what might be termed passenger-amenities, will be 
retained. Some modification will, of course, be made to the fuel 
on. engine controls and instrumentation. 

The Convair will be registered as a normal British civil machine, 


The optimum Eland cowling has a diameter of 36in., and this impres- 
sion shows what could be achieved (on a CV-340) if the original 
nacelle were rebuilt. 


and it is Napier’s intention to demonstrate it, on a world-wide 
basis, as a potential successor to the piston-engined CV-240 and 
340 now used by over 15 airlines. Ultimately it is Convair’s inten- 
tion to install Elands in new Convair-Liners from scratch, provided 
the aircraft attracts a sufficient market. No estimate of the cost 
either of a conversion of a piston-engined machine or of a new 
Eland-340 is yet available, but this development will certainly 
assist Convair in their uphill fight to keep their well-tried trans- 
ports in service. It would seem that, initially at least, the Elands 
would go into 340s already built. 

It is not at present revealed whether this development is in- 
tended to supplement, or replace, Convair’s avowed interest in 
CV-340s powered by two Allison T56 turboprops or four Rolls- 
Royce Darts. 

Napiers are also going to put Elands into an Ambassador. This 
aircraft will not be—as was previously thought—the airframe 
G-AKRD now used by Bristols to assist development of the 
Proteus 705; instead it will be G-ALFR, one of the pre-production 
Ambassador 2s cleared to work at 52,500 lb, or 7,500 Ib more than 
is the Proteus-powered machine. This Ambassador is the property 
of the Ministry of Supply and it is being loaned to Napiers, 
who will take out the Centaurus 661s and put in Elands. Like the 
Convair, the Ambassador will be fully furnished. It is not expected, 
however, to go outside the United Kingdom. 

British European Airways are the only commercial operator of 
the Ambassador—they have 20—and for some time past they 
have been looking for a new power unit for these fine aircraft. 
It is not generally known that all the Elizabethan-class airliners 
were so constructed as to make conversion to four engines a rela- 
tively simple matter, and specifications for Ambassadors with 
four Darts and four of the now-defunct Naiads have existed for 
years. (Two Nomads have also been suggested, and it is worth 
noting that a specially equipped Nomad-Ambassador should, on 
paper, be capable of handsomely beating the World straight-line 
distance record.) From all this, there can be no doubt that B.E.A. 
will watch the performance of the Eland-Ambassador particularly 
closely. 

Owing to its American ancestry, the Eland-Convair is very 
unlikely to be seen at next year’s S.B.A.C. show, and the Napier 
flag will probably be waved there solely by the Eland-Ambassador. 

In conclusion, brief mention may now be made of the Series 
E.153 Eland, which is a refined version, capable of delivering some 
4,000 h.p. This puts the Eland into a power bracket at present 
occupied only by engines of very much greater size and weight. 
Development of this more powerful version, together with the 
E.151 power unit for the Fairey Rotodyne, is steadily going for- 
ward, and further details will be published as soon as they are 
available. 


The Napier Eland-Convair will have this form of engine installation, 
with a long tail-pipe exhausting over the wing. The engine is shown 
in solid black. 
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THERE 


Germany’s Aviation Re-awakening 


THE name Zeppelin is being perpetuated 
in the title of an aeronautical research estab- 
lishment founded at Stuttgart last week. 
For those wishing to jot down the full name 
on their shirt-cuffs, it is Arbeitsund- 
forschungsgemeinschaft Graf Zeppelin. 


Earthquake Relief 

THE first 1,500 Ib of a 4,000 Ib consign- 
ment of Red Cross supplies for victims of 
the North India floods left London Airport 
on October 28th for Bombay, carried in a 
Super Constellation of Air-India. The 
company is flying the loads free of charge. 


Dutch Army Helicopter Pilots 

IN preparation for the purchase of heli- 
copters for the Netherlands Army, Major 
C. Sipkes of the Royal Netherlands Air 
Force is visiting America in order to 
arrange for the training of the pilots. The 
Navy already has three S-55s and an S-51. 


Saltfleet Range Re-opened 

THE R.A.F. bombing range at Saltfleet, 
Lincs, has re-opened for regular bombing 
practice. It was closed last December after 
a number of accidental releases of bombs 
over land. In May the Under-Secretary 
for Air said that equipment for radar plot- 
ting, then being installed, would permit 
high-level bombing three or four miles off- 
shore to be conducted without risk of 
further incidents. That this work had now 


“R-CAT” is the U.S. Army name for the Radioplane (Northrop subsidiary) target, seen being 
prepared for starting at the anti-aircraft range at Grafenwoehr, Germany. The target, which 
is powered by a flat-four engine, flies itself off from the tricycle launching-undercarriage. 


been completed was stated in a letter last 
week from Mr. George Ward to Mr. Cyril 
Osborre, M.P. for Louth. 


Comet Inquiry on T.V. 
INCLUDED in the B.B.C. Television pro- 
gramme Panorama last Tuesday was a 
feature on the Comet accident Inquiry. 
Taking part was Ken Owen, Flight’s edi- 
torial representative covering the Inqui 
who explained some aspects of the RAE 
investigation. 


Goal Flight 

A PILOT of the R.N.Z.A.F., P/O. McL. 
Milne, recently made a noteworthy landing 
when the engine of his Vampire failed to 
relight at an altitude of 25,000ft during a 
night flight. Knowing he was some 40 
miles north-west of his base at Ohakea, 
he decided to glide back there. At about 
15,000ft he came under radar control, 
whereby W/C. D. F. St. George, O.C. 
Flying Wing at Ohakea, brought him over 
the airfield at about 5,000ft and eventually 
in to a good landing. 


More Norwegian Aluminium 

REPORTS from Norway mention the 
plans of the Oslo firm of Elektrokemisk 
A/S to build an aluminium works at 
Mosjoen, in Nord- 
land Province. It is 
al to have an output of 
20.000 tons of alu- 
minium a year. Nor- 
way’s aluminium 
outout last year was 
56.000 tons, a figure 
which should rise to 
about 100,000 tons 
next year when the 
new Sunndalsora 
works is in full pro- 
duction, while the 
proposed Mosjoen 
plant should in due 
course step up the 
country’s total alu- 
minium output by a 
further 20 per cent. 
The Mosjoen — 
however, is 


EVALUATORS of the 
Gloster Javelin, as 
related in a news para- 
graph last week, were 
(left to right) Major 
H. Cabolet, Lt-Col. G. 
De Beuger, and Lt-Col. 
Roman of the Belgian 
Air Force. 


expected to be producing till about 1957. 
Aluminium yy is a new departure 
for Elektrokemisk A/S. 


R.A.E. Appointment 

THE Ministry of Supply announce that 
Mr. H. C. B. Thomas has been appointed 
Head of the Mechanical Engineering 
Department at the Royal Aircraft Estab- 
lishment, Farnborough. Mr. Thomas, who 
is 54 years of age, has been a superinten- 
dent in the Mechanical Engineering 
Department since 1950. 


U.S. Navy Transport Missing 

NO further news had been received, at the 
time of our goi J to press, of a United 
States Navy R7V-1 Super Constellation 
reported missing over the Atlantic between 
Bermuda and the Azores last week-end. 
The aircraft, with 42 men on board, was 
on a scheuled Fleet Logistics ses service 
which would have taken it to Port Lyautey, 
North Africa. 


Air Support in Kenya 
LINCOLNS, Meteors, Harvards and 
Piper Tri-Pacers are among the aircraft 
used to support the Kenya Security Forces’ 
campaign against the Mau Mau. Next 
week’s issue of Flight will include a first- 
hand account of the part played by aviation 
in the Kenya emergency, written by a mem- 
ber of the editorial staff, Robert J. Black- 
burn, who has just returned from a tour of 
East and Central Africa. 


Death of a Belgian Pioneer 

THE death has occurred suddenly in Bel- 
gium of Prospére Cocquyt, honorary chief 
pilot of Sabena. Capt. Cocquyt entered 
the service of the Belgian airline in 1924 
and piloted its first aircraft to fly to the 
Belgian Congo eleven years later. After 
the war he became Sabena’s chief pilot in 
Europe, and in March this year was dele- 
gated to helicopter operations, with the title 
of honorary chief pilot. 


IT is rted from Montreal that 
Everett B haefer has been elected presi- 
dent of the Montreal Branch of the newly 
formed Canadian Aeronautical Institute. 
He is assistant chief engineer at Canadair, 
Ltd. Other officers are R. F. Stapells, vice- 
president; S. Weir, treasurer; H. H. White- 
man, secretary; E. H. Higgins, chairman of 
admissions committee; R. J. Conrath, 
chairman of publicity and membership 
committee; and H. A. Ross, chairman of 
sustaining memberships committee. 
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THE COMET INQUIRY CONTINUES 


ven in the first week of the Inquiry into the accidents to 
YP and YY, the second week’s evidence amplified the investi- 
gations and modifications made by B.O.A.C. and de Havillands 
before and after the first accident. At the beginning of the 
third week, Sir Arnold Hall was recalled to give further evidence, 
which we shall report in next week’s issue. 

Towards the conclusion of the proceedings on Monday, October 
25th, Mr. B. J. Folliard, B.O.A.C. assistant inspector of accidents, 
was recalled to give details of the passengers, baggage and freight 
carried in YY on the flight from Rome. There were no unusual features. 
A meteorological report on the weather at the time and in the area 
of the Naples accident was given to the court by Mr. P. J. Meade, as 
for the Elba accident. There was no jet stream, winds would have been 
southerly and comparatively moderate, and the turbulence to be 
expected would be only slight. 

After Mr. W. G. T. Latimer, B.E.A. station officer at Ciampino, 
had been recalled to describe the precautions taken prior to the over- 
night stop of YY at the airport, the final witness, Mr. E. Newton 
(M.T.C.A.), produced formal documents relating to the registration and 
certification of Comet G-ALYY. > 

Thursday, October 28th: Sixth Day.—The wisdom of the Air 
Safety Board’s recommendation that Comet services should be 
resumed after the Elba accident, and before the cause of that 
accident had been found, was questioned by Counsel, cross- 
examining the chairman of the Board. The deputy operations 
director of B.O.A.C. gave details of the discussions on wing fatigue 
which had taken place prior to the accident to YP 

Mr. Newton first produced lists of reported route defects relating to 
ae and fuselage cracks experienced on YP and YY, compiled 
rom the respective technical logs and maintenance records, and the 
aircraft history of YY. Part of this aircraft history read: “From 
llth January, 1954, to 23rd February, 1954, special checks were carried 
out in addition to the routine check 4, on the main structure and control 
systems. A proving pressure test on the fuselage to 11 lb/sq in was 
carried out on 15th February, 1954. During this special inspection a 
number of modifications were introduced affecting the airframe, controls, 
and fire detection and protection at the engines. The aircraft was 
returned to service on the 24th February, 1954. 

“On the 7th April, 1954, after landing at Rome Airport and whilst 
investigating a defect in the fuel contents gauge system an engineer 
found 22 quarter-inch bolts lying loose in the bottom of the port wing. 
It was found that these bolts belonged to a removable panel in Rib 6. 
The remaining 30 bolts were in position but not tight. Investigation 
revealed that this panel had been taken off during the routine check one 
inspection at London Airport on 29th March, 1954, and had not been 
properly re-fitted. B.O.A.C. held an inquiry and disciplinary action 
was taken on the maintenance and inspection personnel responsible. The 

el in question was correctly re-fitted before the aircraft took off 
rom Rome. 

“The aircraft had flown, at the time of the accident, a total of about 
2,704 hours since construction, including 841 hours since its last issue 
of a Certificate of Airworthiness.” 

The next witness was Air Chief Marshal Sir Frederick W. Bowhill, 
chairman of the Air Safety Board and Chief Aeronautical Adviser to 
the Minister of Transport and Civil Aviation. The Board, he said, 
had no statutory duties in relation to such matters as airworthiness, but 
its function was to continuously review the needs of safety in British 
civil aviation, and to advise the Minister. 

After the Elba accident, Sir Frederick stated, the Board was asked 
by the Minister for advice concerning the resumption of Comet services. 
On March 2nd, a meeting was held, at which the A.R.B. described their 
investigations, the modifications they proposed, and the consultations 
they had had with de Havillands, B.O.A.C. and outside experts. As a 
result of the meeting, a minute was sent from the Board to the Minister, 
which read as follows :— 

“You wished to have the advice of the Air Safety Board as to whether 
Comet aircraft should be put back into normal service on completion 
of the present programme of modifications. The Board has considered 
all the available information resulting from recent investigations and has 
noted the nature and extent of the modifications planned as a result. 
It realizes that no cause has yet been found that would satisfactorily 
account for the Elba disaster, and whilst the Calcutta disaster is com- 
pletely accounted for if the aircraft is supposed to have encountered a 
gust of very great severity (which would have broken any other aircraft) 
we cannot eliminate that the accident might have been due to some 
other cause which was possibly common to both disasters. Nevertheless, 
the Board realizes that everything humanly possible has been done to 
ensure that the desired standard of safety shall be maintained. This 
being so, the Board sees no justification for imposing special restrictions 
on Comet aircraft. The Board therefore recommends that Comet 
aircraft should return to normal operational use after al] the current 
modifications have been incorporated and the aircraft have been flight 
tested.” 

Mr. J. M. Shaw (for the personal representatives of a number of the 
deceased passengers and crew-members): I wonder if you can help 
me to try and understand this recommendation you made. You appre- 
ciate of course that the relatives of the passengers who died in this crash 
are very perturbed about this matter of the Comets being allowed to 


F: {OLLOWING the details of the R.A.E. Comet investigation 


Second Week’s Evidence at Church House: the Court Visits Farnborough 


THE first section of this week’s report on the Comet Accident Inquiry 
appears on pages 686-7: it deals with the evidence up to Monday, 
October 25th. On Tuesday, October 26th, the Court visited Farn- 
borough to study the wreckage recovered and the methods used in 
the R.A.E. investigation, and on Wednesday reviewed in private the 
results of the visit. On this and the following page, which closed for 
press later than those mentioned above, the second section of this 
report is given, concerned mainly with the proceedings during the latter 
part of the week. 


fly again and are very anxious to be reassured about it. The first thing 
is this that you say in this Minute: “It’—that is the Board—‘“realizes 
that no cause has yet been found that would satisfactorily account for 
the Elba disaster.” When you passed this Minute, what did the Board 
consider was the probable cause of the Elba disaster?——We did not know. 

At your meetings were any theories put forward as to what it was 
thought might have been a cause?—We considered every point we 
possibly could. 

Did that include some failure of the pressure cabin?—We had 
considered that. 

In considering the dangers of metal fatigue were you able yourself 
to form an opinion as to the dangers of that or did you rely on the 
advice of the other members of your Board?—I relied on the technical 
outside advice we got and on the other members of the Board. 

So at the time when you passed this Minute the position remained 
that the cause of the Elba crash might have been due to some defect 
in the design or manufacture of the aircraft?—We did not think so. 

If you did not think it was due to that what did you think it was 
due to?——We did not know. I mean to say we were not certain. We 
thought the modifications which were introduced would cover all the 
points which were humanly possible to prevent any further accident. 

Except fatigue?—No, not necessarily except fatigue. I think some 
of the modifications helped in any question of fatigue. 

Concerning the earlier Calcutta accident, to Comet YV, Sir Frederick 
said the Board’s information included a short R.A.E. report on this 
accident by Walker and Ripley, in addition to the report of the Indian 
Court of Inquiry. Asked by Mr. Shaw whether he was satisfied that 
the Calcutta accident was purely due to weather conditions, or whether 
he had any doubts that it might have been due to some defect in the 
aircraft, Sir Frederick replied that they were not certain about it. 

Mr. Shaw: You had in mind the possibility of a common failure on 
both these aircraft?—There might be, yes. 

And yet you recommended the Minister that they should be allowed 
to fly again?—That is what I have done in this Minute. 

How many aircraft would have to crash from an unknown cause 
before the Air Safety Board recommended they should not be allowed 
to fly any more? 

Lord Cohen (Commissioner) : That sounds to me very like a question 
a to a Jury rather than a proper question to address in this 

nguiry. 

In reply to a question by Sir Hartley Shawcross (for de Havillands), 
Sir Roderick agreed that the A.R.B., the American C.A.B., and I.C.A.O. 
all considered that the risks of damage to a pressure cabin from fatigue, 
or otherwise, would be guarded against by certain factors of strength 
over and above working loads to which the cabin would be submitted. 

Mr. MacCrindle (for the British Air Line Pilots Association) asked 
the witness whether he was aware that the Elba accident might have 
been caused through metal fatigue. Sir Frederick replied “Yes.” 

You were aware, I suppose, that one of the best ways of finding out 
whether fatigue has affected the pressure cabin or other parts of an 
aircraft is to examine the wreckage?—Yes. 

And that if you want to be safe, if you want, to use your own words, 
to do everything humanly possible, it is advisable to look at the wreckage 
as much as possible, is it not?—Yes. 

Looking back on it, do you not think that this expression “everything 
humanly possible has been done” is putting it much too highly?— 
I do not think so, no. 

Do you not agree with me that it would have been humanly possible 
» wait a little longer until you had more wreckage?——Well, we could 

ve. 

You could, could you not?—Yes, but I do not consider the Minute 
I wrote was in any way— 

It would have been humanly possible, would it not?—Yes, it would 
have been humanly possible. 

Questioned further by Mr. T. Humphrey Tilling (for the Navigators 
and Engineer Officers Union), Sir Frederick said that at the time of the 
March 2nd meeting he personally thought that it was rather unlikely 
that any further wreckage would be recovered. 

A quotation from the Farnborough report on the Calcutta accident 
was later read to the Court by Mr. Shaw. This stated: “Examination 
of the wreckage revealed no obvious structural defect. No fatigue cracks 
were found, and all the main fractures were caused by direct loading and 
not by fatigue . . . it is considered desirable to strength-test a repre- 
sentative tailplane system to destruction. ... The tailplane had not 
been tested to destruction in the design stage, though certain proof 
tests were made.” 

Further extracts from this report, given by Sir Lionel Heald, included 
the main conclusion that the probable cause of the Calcutta accident 
was structural failure under a severe down-gust in a storm of such 
violence that no transport aircraft could have been expected to survive. 
It was also possible, the report stated, that the pilot unwittingly or 
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THE COMET INQUIRY CONTINUES... 


unavoidably contributed to the severity of the gust-loading conditions 
in his attempts to maintain control. “An alternative possible explana- 
tion is excessive application of the elevators through malfunctioning of 
the power-operated control system or automatic pilot. . . . Such limited 
evidence as there is, however, does not support this alternative explana- 
tion and is in general against it.” 

Two B.O.A.C. inspectors, Mr. L. East and Mr. L. P. B. Fowles, next 
gave evidence that they had signed the certificate of maintenance 
following the check one inspection of YY at London Airport on April 
2nd, 1954. Mr. G. A. Bull, one of the Corporation’s maintenance 
engineers at Rome, was then recalled: he stated that, while checking 
the centre fuel-tank contents-gauge system on YY at Rome on April 
7th, he observed that the rib 6 inspection panel between the rear 
spar and the wheel well wall was not in place correctly—a number 
of bolts were missing from the panel, and were lying about in the 
wing, and the remainder were not tight. There being no apparent 
distortion or cracks, the panel was then refitted correctly. 

new co-axial cable for the contents gauge system was found 
necessary, and had to be obtained from London, Mr. Bull continued. 
This resulted in a 24-hr delay to YY at Rome. On the next day, the 
pre-flight vhecks, taxying and take-off of YY were normal, apart 
from a “hot spot” on one engine. 

Further details of the work carried out on YY at Rome were next 
given by ground engineers Mr. D. W. Foote, Mr. J. E. Cook, Mr. 
P. R. Warden and Mr. F. Cuffaro, and in an affidavit by Mr. Rogers. 

The next witness was Mr. Charles Abell, deputy operations director 
(engineering) of B.O.A.C., who was first examined (by Mr. J. P. 
Graham, for the Crown) on the route defect report concerning YP. 
He said that none of the 82 pressurization defects recorded during the 
life of the aircraft would have caused any undue surging of the pressure 
in the cabin, and the safety valve would have relieved any pressure 
above 8} Ib/sq in. The defects were really corrections and adjustments 
to apparatus in the normal course of events, and were the type of 
defects one expected in a highly automatic pressure-control system. 

The fuselage cracks recorded for the non-pressurized area of the 
fuselage, Mr. Abell stated, were in his opinion caused mainly by 
buffeting from the jet efflux. In the pressurized area, the majority of 
the damage had appeared round the passenger entrance door, and was 
apparently caused by passenger steps and similar equipment being 
pushed up alongside the aircraft. Maintenance steps were the apparent 
cause of similar cracks on the opposite side of the fuselage. Mr. Abell 
gave details of the repairs made in these areas, after which a proof 
pressure check to 11 Ib/sq in. had been carried out. The same general 
remarks on both pressurization defects applied to Comet YY: there 
had been in addition lightning-strike damage to the top of the fuselage 
of YY which had been repaired by the Corporation. 

Concerning the 22 out-of-position bolts in the rib 6 panel of YY, 
Mr. Abell said that the panel had been removed for a fatigue-crack 
inspection instigated after the Elba accident. An inquiry had shown a 
misunderstanding on the change-over between two shifts, and the two 
men most concerned had since been reprimanded. 

Although the particular drill and routine sheets for inspection of wing 
fatigue were made subsequent to the Elba accident, Mr. Abell stated, 
there were continual discussions on wing fatigue prior to the accident. 
Towards the end of December 1953, B.O.A.C. received information 
that a crack had developed in the reinforcing plate on rib No. 3 at 
the front spar on one of the wings of the prototype aircraft being tested 
for fatigue at Farnborough. At the time of the Elba accident, when the 
first cracks were beginning to show on the prototype under test, 
B.O.A.C. was carrying out a general inspection for wing fatigue-cracks, 
and discussions were taking place with both the R.A.E. and de 
Havillands. 

After the Elba accident, the Corporation ceased Comet operations 
and a programme of investigation was arranged together with the de 
Havilland company. Firstly, the remaining Comet aircraft were to be 
inspected, and secondly, consideration was given to all possible 
features which might have resulted in the accident. The possible 
causes were: 1, Control flutter; 2, primary-structure failure; 3, flying- 
control failure; 4, fatigue, and particularly wing fatigue; 5, explosive 
decompression of the pressure cabin; and 6, “the possibility of mal- 
function of cither the engines or the installation, which might cause 
fire or might cause a major structural failure of the engine, or any 
other thing which would cause a failure in the aircraft.” Inspections 
and modifications were introduced to guard against these contingencies. 

Preliminary medical evidence, Mr. Abell said, had indicated an 
explosion, and special attention was therefore paid to the possibility 
of such an explosion occurring in cither the equipment bay or one 
centre-tank area. Modifications to make the electrical system more 
reliable, and more flame-proof, and in some cases to reduce operating 
temperatures, were made. 

Friday, October 29th: Seventh Day.—Mr. Charles Abell con- 
tinued to give evidence concerning the modifications to B.O.A.C.’s 
Comets after the Elba accident, and was cross-examined at length 
on detail points by Counsel. The head of the R.A.E. Accident 
Investigation Section outlined the steps taken in the investigation 
of the wreckage of YP, and gave examples of evidence which 
contradicted the reported submission of Mr. Jablonsky that a 
failure of the Redux bonding had caused the Elba accident. 

Mr. Abell first referred to the possible fire hazard arising from the 
use of the hydraulic fluid, which had been tackled in three ways. In 
addition to investigating possible sources of ignition, they had intro- 
duced modifications to prevent any leakage of hydraulic fluid, and to 
improve the ventilation of all the closed areas in the aircraft. The 
sixth point, concerning the engines, was dealt with from the view- 
points of possible structural failure of the engine, and possible fire or 
explosion originating in the engine bays. 


Concerning the first of these, Mr. Abell said: “We discussed this 
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matter at t length with the de Havilland Engine Company and 
with the A.R.B., and we examined all previous records of Ghost engines 
and test work that had been done. After very careful consideration 
the de Havilland Engine Company were able to convince all concerned 
that the only possibility—and that was a remote one—was that of a 
turbine-blade failure.” Inspection of the engines from the Calcutta 
Comet had confirmed that there had been no failure of the main 
rotating assemblies. Modifications after the Elba accident included 
the addition of steel-plate protection, against turbine-blade penetra- 
tion, for the fuel tank and the main aircraft structure, and precautions 
against fatigue failure of the impeller and diffuser vanes. 

After describing the study of further possibilities such as the ex- 
plosion of the crew’s oxygen bottle, and of a retracted tyre, Mr. Abell 
stated that the list of modifications which had been carried out after 
all these investigations, had been devised to cover the worst possible 
combinations of circumstances which it was Lia might arise. 

Cross-examined by Mr. L. G. Scarman, O.B.E. (for the A.R.B.), 
Mr. Abell agreed that about six Comets were given proof tests on 
their pressure cabins of 11 Ib/sq in after the Elba disaster, including 
aircraft YY. The witness next explained to Mr. Shaw (for the personal 
representatives of a number of the deceased passengers and crew- 
members) the practice of “locating” cracks by drilling holes at their 
ends, to prevent their propagation, and of putting rivets in the holes 
to prevent any leakage. 

Mr. Shaw: We know that in fact the cracks which had been stopped 
in this way had spread, as we have seen from the photographs, on 
both YP and YU; is that only something which you have learnt since 
these investigations, that a crack stopped in that way might propagate 
further?——-No. I think it is generally known that, if you do stop a crack 
with a locating hole, there is quite a good chance of the crack spreading 
beyond that hole. 

If location of a crack was considered a temporary repair, Mr. Abell 
said, a procedure existed whereby a permanent repair would be made 
either within a given time or at the next check period. 

Mr. Shaw: When did you first know of these manufacturing cracks 
on YP or any of the other Comets?—I cannot be sure of the exact 
date but it was subsequent to the Naples accident. 

The recommendation that Comet services should be resumed after 
the Elba accident, following the modification programme and assuming 
satisfactory flight tests, had been a joint decision by the A.R.B., 
B.O.A.C. and de Havillands, Mr. Abell later stated. The cause of the 
accident was still unknown at that time, he agreed. 

In reply to a question by Sir Hartley Shawcross (representing de 
Havillands), Mr. Abell agreed that cracks developing in the course 
of the life of an aircraft were well known in the case of aircraft other 
than the Comet. The cracks which were beginning to appear in the 
wing of the prototype aircraft at Farnborough at about the same time 
as the Elba accident, Sir Hartley suggested, in so far as they corre- 
sponded with the wing in the production aircraft, occurred at the 
equivalent of 6,700 flying hours. Mr. Abell answered “I believe that 
is the position approximately.” 

Sir Hartley: at was about double, and in many cases more than 
double the life of any aircraft in service?—That is true. 

Sir Hartley went on to quote from the schedule laid down for the 
detailed inspection of YU and YY after the Elba accident. 

After further cross-examination, Mr. Abell was re-examined by 
Mr. Graham (for the Crown), who produced concession forms made 
out by de Havillands, under A.R.B. authority, for the manufacturing 
cracks in YP mentioned during the earlier evidence. The B.O.A.C. 
inspector at the factory, and A.R.B. inspectors, said Sir Hartley Shaw- 
cross, had access to such forms. 

The next witness was Mr. E. L. Ripley, head of the R.A.E. Accidents 
Investigation Section, Structures Department, who had been in charge 
of the examination and the interpretation of the wreckage of Comet YP. 
Outlining the investigation, Mr. Ripley said that the first step had been 
to reconstruct the wreckage, when major separations could be seen. Dis- 
continuities of fire damage and water damage had shown that the 
structural break-up had occurred in the air before water impact, and 
that fire had occurred after the structural failure in the air. 

The next step, Mr. Ripley stated, was to examine the major failures 
and identify their type. Bending, tension, torsion and fatigue failures 
each had distinctive characteristics, and the fracture-analysis technique 
could be applied to determine the direction and type of tears. Thirdly, 
one needed to find the sequence in which these failures occurred on 
the aircraft: one useful indication here consisted of marks made by 
one piece of wreckage as it passed over another. 

Fourthly, other factors were considered in an attempt to decide the 
cause of the accident. These included the aerodynamic characteristics 
of the aircraft, its design history, the stresses for which it had been 
designed, and the actual loading shown to have been received in the 
accident. The evidence of water damage was again very useful. 

After giving examples (including illustrations from the R.A.E. re- 
port) on each of these points, and mentioning the conclusion reached 
(previously outlined by Sir Arnold Hall), Mr. Ripley showed how a 
possible explosion in the fuselage had proved contradictory to the 
evidence of the wreckage. Sir Lionel Heald gave the first official in- 
dication of Mr. Bruno Jablonsky’s theory by stating that “We have 
heard from Mr. Jablonsky that he was particularly interested in the 
question of the Redux adhesive.” Sir Lionel went on, “I would like 
you to assist the Court upon this question whether there are any signs 
to be obtained from examination of the wreckage that the failure of 
Redux in any way contributed to the break-up of the Elba aerovlane 
when the pressure cabin gave way.” Mr. Ripley replied, “I have found 
no signs whatever in the wreckage which would suggest that the failure 
of Redux contributed to the cause of this accident.” 

Questioned by Sir Lionel concerning the Farnborough report on the 
Calcutta accident, which was described as a preliminary report, Mr. 
Ripley said that a fuller report had not yet been written, largely because 
of the Elba accident; “We turned all our resources to deal with that 
wreckage,” 

(To be continued) 
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First of the many— 
G-ANBA, the first 
Britannia 100 for 
B.O.AC., flying with 
No. I Proteus 
feathered. 


“Flight"’ photograph 


LONG-RANGE BATTLE 


Big-airliner Prospects for the Immediate Future 


ENERALLY speaking, the large long-range airliner 
takes longer to develop than does any other type of 
aircraft. One can, therefore, reasonably attempt to 

assess such aircraft for several years ahead—say, up to about 
1958. At the present time, however, no one can be certain 
of what the ultimate effects of the Comet inquiry will be. 
This is pertinent for, although the Comet 1 was not a long- 
range aircraft, the problems that the inquiry has raised have 
already profoundly affected the designers of all large, high- 
flying aircraft. 

No useful purpose would be served by commenting on the 
future prospects of the Comet, or indeed of any similar aircraft 
or project, such as the Boeing Jet-Stratoliner or Vickers V.c.7. 
There seem to be only two really promising lines of development 
to meet the needs of global airlines during the late 1950s—the 
Bristol Britannia and the various developments of the Douglas 
DC-7. This, at any rate, seems to be the opinion of B.O.A.C., 
and indeed of several other operators. B.O.A.C. are already 
heavily committed to the Britannia; some other airlines have 
decided to try to standardize on the later Douglases, but most 
will—if time permits—sit on the fence until the big Bristol airliner 
has shown what it can do under service (or simulated service) 
conditions. 

The Britannia is, of course, already pretty fully understood 
and it promises to be a world-beater; but the fact remains that a 
machine of this calibre costs a great deal of money (the Belgian 
airline Sabena, for example, could buy no more than two 
Britannias with their entire share capital) and very few airlines 
can afford even the slightest risk of picking the wrong aircraft. 
The temptation to take the easier way out and buy a possibly 
inferior but well-tried machine is, therefore, hard to resist. 

The Britannia 100 has already been fully described in our pages 
and only three weeks ago we published an account of the prepara- 
tions that B.O.A.C. were making for their coming fleet of 15 of 
these machines. A Britannia 100 can carry roughly twice as many 

ssengers as can an Argonaut, and it can fly considerably further; 
tonto to Cairo, for example, would be quite an acceptable stage. 
It is not, however, looked upon as a transatlantic machine on a 
year-round basis. The total tankage of the 100 is 6,800 Imp. gal, 
sufficient for a total still-air range, without allowances, of better 
than 4,000 statute miles with a 25,000 Ib payload, cruising at 
about 340 m.p.h. This performance alone should revitalize 
B.O.A.C.’s position, without even allowing for the Britannia’s 
passenger appeal, efficiency and flexibility. 

The Britannia 100s are being built now, for delivery throughout 
next year. As we commented three weeks ago, there is a strong 
probability that they will not be cleared to carry passengers in 
normal service until the basic type has completed an unprecedented 
amount of flying—including, for example, some 2,000 hr on one 
aircraft. This is a logical outcome of Comet experience and in 


no sense reflects upon the Britannia. It may be that B.O.A.C. will 
not have the type in service until 1956; but they should, by then, 
have almost their full fleet, and no other airline can have anything 
better, or even comparable, at that time. 

Digressing for a moment upon the vexed question of pressure- 
cabin fatigue, it is worth noting that a mandatory limit might be 
applied to British civil transports restricting cabin pressure dif- 
ferential to about 6 lb/sq in. This measure of prudence would 
virtually ground any Comet that had to make a profit, but it should 
not have much effect on the machines operating now. Those 
which can equal this limit are the Viscount and Stratocruiser, 
and both of these can cruise comfortably at less than 25,000ft 
with a differential of no more than 5 lb/sq in. The Britannia has 
a design dP of 8.3 Ib/sq in (5,000ft interior at up to 32,500ft), 
but the flexibility of the design is such that it is possible to cruise 
at well under 30,000ft; if the interior were set to rather more than 
5,000ft, the 6 lb/sq in limit could readily be met. 

The Britannia fuselage is a superb example of a modern aircraft 
structure, and it has a lower weight than several other types of 
transport fuselage of considerably less capacity. The basic skin 
gauge is 19 s.w.g. (0.040in) and the design is such that cut-outs 
are very few; those that are unavoidable are mainly of the optimum 
elliptical form. Joints are generally high-quality riveted connec- 
tions, with the rivet head accurately spin-dimpled; there is, how- 
ever, some Reduxing. We stated last week that a Britannia would 
be exhaustively examined for possible fatigue. This is an obvious 
measure, and there is no reason to doubt that the aircraft will 
show up well. Predictions are ill-advised where fatigue is con- 
cerned, but there is no reason for thinking that the Britannia 
programme will be retarded by the new requirements. 

Now under construction at Filton are three later Britannias 
which already appear on the British civil register: G-AMYK 
(the prototype 200); G-AMYL (Series 300); and G-ANGK 
(Series 250). All these aircraft are the forerunners of the long- 
fuselage, more powerful range of Britannias which the Bristol 
Aeroplane Company and Short Brothers and Harland are pre- 
paring to make for large-scale export during the next decade. 
These aircraft will be powered by the Proteus 755, of about 
4,150 e.s.h.p., which can already be considered exceptionally well 
developed for an engine not yet in service. The basic details of 
these later Britannias were published in our issue of August 13th, 
1954. 

Among other improvements will be a possible increase in 
internal fuel capacity to 8,300 Imp. gal, which will suffice to make 
the aircraft so fitted (designated Britannia 300 L.R. or 250 L.R.) 
capable of operating non-stop London-New York services for at 
least 95 per cent of the year, while carrying a full passenger load 
of from 65 to 101 according to the class of service offered. The 
300 should cruise at more than 350 m.p.h. 

The key to a good transport is its engine. The Proteus seems 
certain to be the first large turboprop to go into regular commercial 
service, and it should very soon achieve an overhaul time approach- 
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These “Flight” copy- 
right drawings show 
the Douglas DC-7D 
(left) and the Bristol 
Britannia 300 (right) 
: to the same scale. 

Their basic data are: 

DC-7D, span, 127#t 
6in; length, 112#t 3in; 
all-up weight, about 
150,000 Ib. Britannia 
300, span, 142ft 3in; 


length, 124ft 3in; 
all-up weight, about 
165,000 Ib. 


LONG-RANGE BATTLE 


ing 1,000 hours—in fact, the figure should be well up in this 
region before scheduled services are actually begun. On the scores 
of weight, specific consumption and installed drag, the Proteus, 
although obviously better than anything that has gone before, is 
naturally not to be compared with design thought today. In fact 
its successor, to which reference is made below, is now almost 
ready for running. The only fair way to assess an engine is to 
compare it with its contemporaries. Many people today mislead 
themselves—and others—by confusing the time factor. 

Nevertheless, the pace of gas turbine development has been 
very rapid since the Proteus was designed. About 1951 it was 
decided that a new Bristol turboprop should be developed, and 
the following features were selected: two-spool axial compressor 
with a pressure ratio of about 11:1; straight-through (i.e., not 
reverse flow) combustion chamber; and a multi-stage turbine, one 
stage driving the h.p. compressor and three stages driving the 
L.p. assembly and its attached airscrew reduction gear-box. 

The development of the reduction gear and airscrew is, in the 
experience of British manufacturers at least, one of the most diffi- 
cult parts in the preparation of a turboprop power unit. In the 
Britannia installation a very efficient de Havilland airscrew is 
matched with an excellent double-helical reduction gear which 
has already successfully completed the most arduous testing. It 
was soon realized that it would pay handsomely to retain an 
airscrew and reduction gear very similar to those already developed, 
and couple them to the new engine. On the other hand, it was 
obvious that the new gas turbine would be able to give far more 
power than had the Proteus, although it would be no larger. 

The result of these factors is the Bristol BE.25, which promises 
to be a very valuable engine indeed. Basically it is capable of 
delivering 8,000 h.p. at sea level, but 4,000 h.p. is about all that 
the Britannia can manage, and this is the power to which the 
BE.25 is throttled. As a result the engine is smaller and lighter 
than it would be if full power were permitted, and it utilizes a 
reduction gear and airscrew very like that now used by the 
Proteus. Further, as it is not at full throttle at sea level the power 
does not diminish with increasing altitude; in fact, the full 4,000 
h.p. is still available at 20,000ft. Consequently, any aircraft 
powered by the BE.25 need never worry about airfield height or 
temperature. 

The BE.25 is reported by an American journal to be rapidly 
approaching the stage at which complete engines will be running 
on the test stand. One cannot fail to draw a comparison with the 
Rolls-Royce RB.109, which is reported to be in a very similar 
stage of development. The RB.109 is likewise a two-spool engine 
of high efficienc 7 but it is—like all other gas turbines apart from 
the BE.25—a full-throttle engine, i.e., its sea-level power of 
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4,000 s.h.p. falls away as soon as altitude is gained. It may be 
expected, therefore, that it will be smaller and lighter than the 
BE.25; on the other hand, it will not be able to match the Bristol 
engine in the matter of high-altitude cruising power. 

The BE.25 has, according to American reports, been so designed 
that it can fairly readily be fitted into the Britannia. In fact, it is 
hoped that this will be possible during a normal airline major 
overhaul. It is probable that this conversion will take the 
Britannia up to an airframe limit of about 300 knots I.A.S. Such a 
re-engined Britannia would be attractive, but Bristols are, natur- 
ally enough, preparing a completely new transport with four 
BE.25s specified from the start. It is too early to discuss such a 
machine, but it should at least match the speed of present jet 
transports, and with unrivalled economy. 

It may, therefore, seem strange that B.O.A.C. should express 
an interest in the derivatives of the Douglas DC-7. As we have 
stated above, no airline can afford mistakes when it comes to 
transports of this calibre, and the British Corporation’s interest 
in the projected DC-7D stems from a sensible desire to study 
“insurance alternatives.” On the face of things it does appear that 
any DC-7 development could match any Britannia with which it 
might be contemporary, but these new Douglases are worth 


¢ DC- 7C has already been discussed, and is on order by 
we equiniens as South African Airways and S.A.S. It has a 
wing with an extended centre-section, and houses over 8,000 
gallons of fuel. The DC-7D is a further development re- 
engineered to take four of the Rolls-Royce RB.109s mentioned 
above. As the general-arrangement drawings show, it should be 
an attractive aircraft, and its development should be considerably 
facilitated by the Douglas company’s vast experience in “beefing 
and stretching” sound basic designs. Its development will, how- 
ever, raise new problems. The weight of the DC-7 is already 
such that a bogie undercarriage is desirable, and the optimum 
slim nacelles behind the RB.109s will not house large wheels. 

Compared with the basic Britannia 300—with which it must 
be matched (in fact the 300 should be on the routes considerably 
earlier)—the turboprop Douglas promises to be faster, cruising at 
up to 390 m. p-h. On the other hand it will not be able to match 
the Britannia’s range/payload curve at any point and, from the 
airline point of view, will probably prove less flexible in service. 
For example, the Britannia has a fuselage 12ft in diameter, which 
permits six-abreast seating. 

Time alone will tell how these two lines of development will 
show up in direct competition. Present indications are, how- 
ever, that, if all goes well, Bristol’s will have a family of transports 
which will not be matched until the 1960s at the earliest. 
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NAPIER DE-ICING MAT BEING SPRAYED 
ON TO A FAIREY GANNET AIR INTAKE 


DE-ICING SPRAYED ON 


Napier electrical de-icing becomes part of the aircraft. It is sprayed on, it follows any 


contour ; compound curvature makes no difference, and its thickness is under .05 in. Three 
sprays—insulation, heating element, insulation. Aerodynamic efficiency is improved, 
operation can be cyclic or continuous, thermostatic or manual, and the heater is unaffected 
by sand, rain, fuels or hydraulic fluids, and is repairable. Napier de-icing can be 


applied to existing aircraft as well as to aircraft at the design stage. 


D. NAPIER & SON LIMITED. FLIGHT DEVELOPMENT ESTABLISHMENT 
LUTON AIRPORT * LUTON + BEDFORDSHIRE 
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GATWICK Among the many important Airwork 
activities at Gatwick is the Company's Repair and 
Maintenance Division, whose work includes prototype 

installations. The Airwork Radio Department is also 

based there. Many contracts are undertaken for 
British and foreign governments and also for private 
airline operators. 


BLACKBUSHE, home base for Airwork’s 
passenger operations, is, in addition, an 
Airwork aircraft servicing centre. It is also 

the U.K. terminal for the successful Safari 
Services jointly operated by Airwork 
between the U_K. and East, West and Central 
Africa. This is the first public airline to be 
run by private enterprise since pre-war days. 


A 
LANGLEY Langley is another of the aero- 
& dromes at which Airwork undertakes repair, 


| overhaul and conversion of aircraft on 
behalf of leading aircraft manufacturers 
and airlines. Experimental and development 
work is also carried out here. 


SCONE This aerodrome near Perth is 
owned by Airwork. Here the Company 
“ organises flying, engineering and 
: navigational training on behalf of the 
Admiralty and the Air Ministry, including 
i the conversion training of all naval pilots to 
heavy twin-engined aircraft. Scone is also 
} one of the aerodromes at which Airwork 
carries out radio overhaul work. 


—> 


fy SPEKE The comprehensive repair, mainten- 
=) ance and development work undertaken by 
Airwork at this Liverpool aerodrome 
includes the erection, modification and 
servicing of Sabre jet aircraft operated by 
R.C.A.F. Fighter Squadron from U.K. bases. 
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UNFASHIONABLE D/F. 


RECENT aarticle* in which a transport pilot recalled 
experiences in encounters with turbulence in certain cloud 
conditions contained statements which cause one to wonder 
whether modern aviation, in seeking new (and, presumably, better) 
radio aids to safety and navigation, has not discarded older methods 
a little too quickly. Four extracts from the article will serve to 
establish the basis for this query: — 

“During the war in the Far East, at least 19 aircraft—mostly 
Dakotas . . .—broke up in cu-nim; and the number of unexplained 
losses was probably higher.” 

After about fifteen minutes—during which time all I could 

. Meanwhile, with two of us fighting the controls—feet on 
‘instrument panel at times—and with ~ | on power we 
lost height to 4,000ft, the altimeter unwinding madl Then 
without time to breathe, we went up—throttles fully closed, altimeter 
winding up, rate-of-climb stuck at 4,000 ft/min—auntil we were thrown 
out of the top (or perhaps the side) of the cu-nim at 19,500ft .. . 
Eventually, with A.S.I. unserviceable, and both compasses about 
30 deg wrong, owing to the alteration in magnetism, we made 
St. Mawgan by homing on the radio range, two hours overdue.” 

“We are informed by meteorological experts that hailstones of 
4hin diameter have fallen in Northern Rhodesia. The calculated 
vertical current required to sustain a hailstone of this size during its 
formation is apparently, one of about 200 m.p.h. . . . an aircraft 
cruising at 100 m.p.h. and meeting such a current would be subjected 
to about 5 or 6 g; or, cruising at 200 m.p.h., about 19 g—the g 
increasing as the square of the speed.” 


As a radio man with quite a few years’ experience in working 
aircraft from the ground I tried to put myself in the position of an 
aircraft radio officer encountering such conditions and finding a 
situation of imminent danger developing. 

Considering the third and fourth extracts above it would seem 
that both first and second pilots would be far too busy fighting 
the aircraft to be able to attend to R/T. transmissions; the onus of 
sending the distress message, therefore, would fall on the radio 
officer. No one could be expected to send readable morse whilst 
alternatively ascending and descending at 4,000 ft/min, and the 
imagination boggles at the thought of R/T. when one’s stomach is 
being assailed in such a fashion. The only hope of getting a signal 
through under such conditions would be by the use of some sort 
of automatic transmitter. 

But getting the distress call through would be only half the job. 
Under present conditions, with the withdrawal of long range D/F. 
facilities, it is the responsibility of the aircraft captain to tell the 
ground organization where he is. Unless the aircraft were fitted 
with a type of equipment that presents a continuous record of 
position the possibility of obtaining a current position plot would 
seem to be extremely unlikely in the circumstances described. 
No method involving instrument manipulation or calculation 
would appear possible; and one wonders whether tracking equip- 
ment would stand up to the violent alterations of course and height 
and the general buffeting to which it would be subject. 

Turning to the consideration of D/F., many will recall the drill 
laid down for emergency operation. The distress call was sent 
and, if the situation was such that further manual transmission 
—— impossible, the key was screwed, all further operations 

—" in the hands of the ground organization. Any unusual signal 
was D/F.-d as a normal precaution so that if an alert were raised 
such intercepted signals could be plotted. With the present con- 
gestion of frequencies and the distances involved it is probable 
that coverage by M.F. D/F. would not be economical; but surely 
an H.P. fix with a “cocked hat” of a hundred-mile side would be 
preferable to the almost unrestricted field of search presented on 
the disappearance of a modern high-speed aircraft when that 
aircraft has been flying on an unknown course for even a moderate 
time. 

It is significant that the R.A.F. still maintain a D/F. organiza- 
tion, though it is admitted that the service must plan for the needs 
of aircraft which have been involved in enemy action and have a 
minimum of equipment in operation. The point arises: when are 
civilian passengers and aircrew considered to be expendable? A 
decision not to provide all available safety measures tacitly implies 
a limit beyond which losses are acceptable. It seems that the prime 
advantage of D/F., that of providing the ground organization with 


*“Turbulence in Cu-nim,” by W. M. Anderson. “Flight,” May 28th, 
1954. 


A Plea for its Restoration as a Safety Aid 


By GONIO 


an independent means of assessing an aircraft’s position is not met 
by any of the new systems, and that, until a 100 per cent method 
of avoiding conditions of cu-nim is put into general use, the plan- 
ning authorities are rather in the position of placing all their eggs 
in a basket that might at times be subject to disastrous upheaval. 

Considering the situation as it affects the ground control organ- 
ization, it is quite obvious that this department must exercise its 
functions mainly on second-hand information. When compiling 
instructions for aircraft A in relation to aircraft B, Control must 
accept B’s estimate of its position without having recourse to any 
independent check. Therefore the safety of A may depend to an 
appreciable extent on the accuracy of B’s position-plotting and 
communication with Control. Without wishing to detract one 
iota from the known high standard of navigation employed by 
present-day crews it is difficult to see how Control can exert a 
positive function as distinct from an informative service when 
the sources of information are so removed from positive and 
independent check. 

It will be appreciated that in the foregoing the position is con- 
sidered primarily in relation to circumstances where aircraft routes 
cross wide stretches of water or of sparsely inhabited land. In 
these conditions a few strategically placed D/F. stations would 
provide a checking system, perhaps not of pin-point accuracy but 
of sufficient usefulness to warrant the comparatively modest outlay 
incurred. This would ensure that, while an aircraft’s main trans- 
mitter and receiver (possibly the most robust radio equipment on 
board) are functioning, a useful navigational service would be 
available both to the aircraft and to ground control staff. 

With a modern transmitter having several crystal-controlled 
“spot” frequencies, one or two could be assigned as route distress 
frequencies, the selection being made with due regard to propaga- 
tional characteristics obtaining over the route. A single switching 
arrangement would bring one or both of the frequencies into 
operation together, with an auto-sender which would cause the 
distress signal to be transmitted without further attention by 
the crew. 

For routine checks the main control point would exercise 
organizing authority and ground /air communication be maintained 
on the normal frequency. This installation would give Control 
the confidence of having a check on the information he was using 
and sustain the aircraft operator with the knowledge that in a dire 
emergency the use of a single switch would give the passengers 
and crew some sort of chance of being found and rescued before 
they were written off as another regrettable total loss. 

One suspects that D/F. is regarded in some quarters as being 
rather prehistoric, and I hasten to assure the sceptics that I have 
a profound admiration for the ingenuity shown in the design of 
modern radio navigational aids. Nevertheless, we must remember 
that radio’s main function in the aeronautical world is to assist in 
promoting safety as well as good navigation. There will be more 
joy over the finding of the one that strayed than over the ninety 
and nine that kept to the straight and narrow path and arrived 
on time. 

So, to mix our metaphors quite thoroughly, let us not throw 
away the fire-bucket before we are quite sure that the thermal- 
controlled sprinkler system will answer all emergencies. 


FIFTY YEARS OF THERMIONIC VALVES 


ESDAY, November 16th, marks the 50th anniversary 

of the patenting by Sir Ambrose Fleming of the thermionic 
valve. It was while working as scientific adviser to Marconi’s 
Wireless Telegraph Co., Ltd., in 1904, that Sir Ambrose, in his 
search for better means of detecting electro-magnetic or wireless 
waves, produced the oscillation valve. It was this device, 
originally constructed in one of the old experimental bulbs in 
which he had been testing the passage of electric currents through 
rarefied gases which, by 1913, had been developed into the basic 
triode valve for detecting, amplifying and generating high- 
frequency oscillations. Although it was possible to do these things 
by other means, the thermionic valve was the simplest, most 
reliable and commercially feasible means of doing so, and in its 
various a it has formed the basis of wireless, long- 
distance land-line telephony, television, D.F., navigation aids, 
aircraft control and landing systems, radar, electronic brains, and 
finally guided missiles, to quote but a few of its applications. 
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AIR TRACTOR 
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The striking upper gull- 
wing of the Central- 
Lamson machine con- 
tributes to its unusual 
appearance. Here the 
Air Tractor makes a 
run over an orchard. 


Details of a Specially Designed American Agricultural Aircraft 


HILE existing types of conventional trainers and other 

light aircraft are in use in large numbers for agricultural 

work, the need for a specialized machine has recently 
been widely publicized. Two qualities needed in any such 
machine, which would need to be specifically designed for its job, 
would be good slow-speed flying characteristics and good visibility. 
One approach to this is the “Air Tractor,” a unique machine 
designed by Bob Lamson, a former test pilot of the Boeing Air- 
plane Company, specifically for the dusting and spraying of crops 
with insecticides. 

The Air Tractor is a curious, antiquated-looking aeroplane, 
having no resemblance to any other in the aircraft industry, but, 
since the prototype was first flight-tested in December 1953 it 
has aroused a great amount of favourable interest among crop- 
dusters throughout the United States and in many other countries, 
especially in Australia and New Zealand. Distinctive features 
of the machine resulted from more than a decade of experience 
gained by Central Aircraft, of Yakima, Washington State, which 
specializes *n “aerial farming,” plus suggestions from scores of 
crop-dusting operators, and co-operation in design and construc- 
tion by the Lamson Aircraft Company. These two companies 
formed a third one named Central-Lamson Corporation in order 
to manufacture the aircraft, for which Central Aircraft acts as 
sales agent. 

The photographs on this page are of the prototype aircraft, 
which was undergoing a series of operational tests last August 
with airscrews of various blade configurations. Two new models 
of the machine were to be flight-tested in September and go 
into commercial production in November. They do not differ 
basically from the prototype. It is highly probable that the first 
of these will be sold to New Zealand. 

Figures obtained from operations are stated to indicate that 
the operating cost of chemical application per area covered will 
be only 55 per cent as much with the Central-Lamson plane as 
with the best existing aircraft converted for the purpose. One 
reason for this is that heavy downwash of air from the wings 
distributes in a more effective manner the dust or spray among 
thick ground crops and in orchards. 

Unconventional features of the aircraft, which is the first to be 
designed and built solely for agricultural work, are of interest. 
The fuselage frame is made of welded steel tubing, covered in 
the forward portion but left open in the rear section for easy 
inspection, checking of control-linkage, and cleaning of the frame 
members after use of corrosive spray or dust chemicals. The wing 
spars and ribs are of wood, covered with fabric, to simplify 
maintenance anu repair in the field of operations. The gull-wing 
shape of the upper wing gives the pilot unobstructed forward 
visibility of the ground while dusting. All four wing units are 
identical in shape and size, have fittings on each end, and are 
interchangeable with one another and with a spare wing. They 
have a high-lift aerofoil section and spill-plates on the tips to 


A view forward over the cockpit. Fuel tanks are housed in the gull 
wing roots,on the rear edge of which the flight instruments are mounted. 


increase lift and ensure uniform distribution of insecticides. The 
wood and fabric ailerons have a combined area of 44 sq ft, and 
the total area of the wings is 350 sq ft. There are no flaps. 

The tail unit consists of steel-tube frames covered with fabric. 
The fin, rudder and elevators are, like the wings, of identical 
shape and size, and so are interchangeable. Special hinges attached 
to them make incorrect installation impossible. The four units 
have a combined area of 50 sq ft. The fixed tailplane has a 13ft 
span and area of 25.6 sq ft. 

The undercarriage is of conventional non-retractable type. It 
consists of a pair of mainwheels, mounted on shock-absorber struts 
and equipped with disc-type brakes, and a steerable tailwheel. 
The wide front-wheel track (88in) provides good stability on the 
ground. 

The Air Tractor is powered at present by a 450 h.p. Pratt and 
Whitney Wasp Junior engine, fitted with a Hamilton Standard 
airscrew, but other types of engines and airscrews may be used 
later. In particular, future plans call for a somewhat smaller 
version of the machine, using a less powerful engine. 

Fuel tanks installed in the roots of the upper wing have a capa- 
city of 50 U.S. gallons, and the feed to the engine is by gravity, 
while the oil capacity is 10 gallons. Flight instruments are 
mounted on the rear edge of the gull-wing roots where they are 
on a level with the pilot's line of vision, so that he does not need 
to look into the cockpit when flying less than 5ft above ground. 

Complete equipment for dusting of spraying, or both, includes a 
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Dimensions 
Height ene oes oes sos mee 10ft Bin 
Weight (empty) one on 3,200 Ib 
» (loaded) ... eat 5,600 Ib 
Performance 
Cruising speed... 100 m.p.h 
Minimum flying s que con 35 m.p.h 
Take-off run (2, b load) in va 990fc 
Rate of climb __,, aes bee she eee 450ft/min 
Landing run ove on on 950ft 
Take-off run (1, 500 Ib load) ose 410fc 
Rate of climb __,, abe ean one uke 


Landing run 
(Field ahivede, 070K; air 50 deg F.) 


hopper or tank of 360 gal capacity, a pump, agitator, booms, 
dispensing nozzles, and throat and dust controls. Different models 
are available, however, at prices round about $15,000 (approxi- 
mately £5,350), fully equipped. 

Central Aircraft is one of the leaders among crop-dusting and 
spraying operators in the United States, who are at present using 
more than 7,000 conventional-type small aircraft in campaigns to 
reduce crop damage and increase yields of wheat, cotton, fruit, 
timber and many other agricultural products. Since the company 
bought its first small aircraft for agricultural use in 1934, it has 
increased its fleet to thirty, and now does more than 120 distinct 
types of aerial application on scores of different crops and timber 
trees in all parts of the United States and Canada. 

A variation from insecticide application is the seeding of rice 
on huge rice fields in California, and, more recently, the company 
has developed a practical and successful method of sowing wheat. 
It is working also on experimental programmes for killing under- 


N the spring of this year the Soviet Union launched a large- 

scale “High Latitudes Flying Expedition” for scientific and 
exploratory investigations in the Northern Ice Ocean, near the 
North Pole. Its aerial backing is of considerable interest, follow- 
ing, as it does, on a previous successful North Pole expedition in 
1937, under Schmidt and Papanin. (The former expedition 
relied mainly on four ANT-6 transports.) 

Since pre-war days, when small groups of scientists remained 
for some months on ice-floes in Arctic waters, Russian interest 
has been centred on the drift of the ice; thus, an expedition of 
1950 was based around a floating North Pole station called SP-2. 
In April this year two more North Pole stations were set up; they 
are SP-3, under the command of Hero of Socialist Labour A. F 
Treshnikov, an oceanographer, and SP-4—under meteorologist 
Ye. I. Tolstikov. Between April and July 15th these stations 
had drifted 300-400 km nearer the North Pole, having been 
established at the 180th meridian, SP-3 at about 86 deg North 
and SP-4 about 75 deg North. 

Aeronautical interest centres on the use of an I1-12 twin- 
efigined transport as the “headquarters command post” of the 
expedition. is machine, apparently, is operating under the 
ultimate direction of Glavsevmorput—“Chief Administration of 
the Northern Sea Route,” responsible for opening up the coasts 
and seas at the northern edge of Siberia. (The aerial detachments 
of Glavsevmorput were at one time known as Aviaarktika, but 
is now seems that the name has been changed—or, less likely, 
a new organization formed—as the Li-2s, at least, which are 
working with the 1954 expedition bear the name and crest of 
Polarnaya Aviatsiya—‘“Polar Aviation.” 

Aerial support is based on Dikson Island, whence the expedi- 
tion set out. The scientists and staff who permanently inhabit 
the stations SP-3 and SP-4 have been supplied with all their 
equipment by air. They have inflatable tents, radio and much 
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The Central-Lamson Air Tractor, approaching to land and on the 
ground. The structure is essentially simple, and the rear fuselage is 
an open framework. 


growth brush on fir-tree farms and brush on cattle ranges in the 
south-western states, and for applying fertilizer on timber lands. 

The company is the only one in the industry that operates a 
school for training pilots, from the U.S.A. and abroad, in this 
type of work. The school’s primary purpose is to assure a con- 
tinued supply of trained, responsible pilots for operation of the 
company’s aircraft and those of its sub-contractors. 


scientific equipment, and even light trucks, of the GAZ-69 type. 
The hard ice of the floes acts as a perfectly satisfactory landing 
ground for even very heavy aircraft. The I1-12s are no light- 
weights, and even the Li-2s, fitted with skis and cold-weather 
shutters to their cowlings, must exert considerable stresses on the 
ice. However, the most unusual—and largest—type employed 
is a “civilianized” PE-8. This four-engined bomber of World 
War II was relegated to a transport role some years ago, and it is 
interesting to learn that some are still in service. Reconnaissance 
and liaison flights fall to the lot of LAR-3 helicopters and an 
AN-2 biplane, which has been equipped with skis. 

This 1954 expedition will not only provide much new informa- 
tion about ocean and land conditions and geography near the 
North Pole, but should also yield additional data on the problems 
of operating aircraft in these regions of very low temperatures. 


SAUNDERS-ROE APPRENTICE SUCCESSES 


UCCESSES achieved by apprentices of the Saunders-Roe 
School during 1954 include two B.Sc.(Eng.) degrees, at 
Southampton and London Universities respectively; two 
B.Sc.(Eng.), Part 1, at London and Southampton Universities; 
ten passes out of 21 entries for the Ordinary National Certificate 
in Mechanical Engineering (with special reference to Aeronautics), 
including passes with distinction for Applied Mathematics, 
Applied Mechanics and Aeronautics; two out of four passes in 
the O.N.C. in Mechanical Engineering (General); three out of five 
passes for the O.N.C. in Electrical Engineering; and four passes, 
three with Distinction, out of four entries for the Higher National 
Certificate in Mechanical Engineering (with special reference to 
Aeronautics); of these last, one was a National Certificate Prize- 
winner. In addition, 51 other apprentices entered for various 
examinations, and of these 39 passed. 
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Chance Vought F7U-3P. Illustrated on 
this page, the F7U-3P is the photographic- 
reconnaissance version of the F7U-3 Cut- 
lass fighter of the U.S. Navy. To accom- 
modate five camera stations the nose has 
been lengthened by 25in. A nose camera 
shoots forwards and downwards; a second 
camera, centrally mounted, can photograph 
straight down, or obliquely at 45 deg; and 
in the rear station is provision for a tri- 
metrigon installation of three cameras. By 
changing the type of camera the aircraft 
can be adapted for four different duties— 
general reconnaissance, mapping and chart- 
ing, “beach and off-shore,” and night 
reconnaissance. (For the last-named duty 
it will carry 104 flash bombs in what nor- 
mally serves as the gun bay.) The pilot 
has a viewfinder, which provides him with 
forward or vertical views, projected on 
a lens mounted on the top of his instrument 
panel. He is able to position the general 
reconnaissance cameras as required, set the 
interval controller and adjust the film speed 


INTELLIGENCE 


on the beach reconnaissance camera. Nor- 
mal operation is automatic, but the pilot 
may make individual exposures. A special 
feature is a “camera azimuth mount” 
which, in case of a crosswind, aligns the 
camera with the true flight path of the air- 
craft. This is remotely controlled from the 
cockpit. 


Northrop F-89 Scorpion. Although 
Scorpion fighters, as very extensively used 
by the U.S.A.F., have been flown con- 
sistently above 52,000ft, the type has not 
yet attained its aerodynamic ceiling, and 
the makers plan to increase power to get 
the Scorpion higher and to afford greater 
manoeuvrability at the higher levels. 


Republic F-84F Production. Full pro- 
duction of the Republic F-84F jet fighter 
is to be resumed at Farmingdale, Long 
Island, where 700-1,000 of the 6,000 
workers were recently laid off because of 
an over-accumulation of completed air- 
frames while awaiting modifications. Plans 
have now been made to take care of the 
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Length 


LOCKHEED YC-130 
(Four 3,750 h.p. Allison TS6-A-1 | 
turboprops) 
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modifications and to resume full produc- 
ion, which, the U.S. Assistant Secretary 
of the Air Force has said, he is anxious to 
see by the end of this year. 


France 


S.O. Light Intercepter. Construction of 
a light pg wr fighter, based on the 
design of the Trident rocket-cum-turbojet 
straight-winged research aircraft, has 
reached an advanced stage. This machine 
will fly at high supersonic speeds at 
extreme altitudes. Meanwhile, tests with 
the Trideat go forward, and a number of 
flights have been made with rocket power, 
using the wing-mounted Turboméca jets 
as auxiliaries. The first of these flights was 
on September 4th. 


NATO 


Light Fighter/Attack Competition. Un- 
official reports that the Folland Gnat is 
leading in the lightweight fighter/attack 
competition organized by NATO are 
— by Aviation Week, who add that the 

ritish aircraft is followed by the Dassault 
Mystére 26 and the Fiat GA-91 (Bristol 
Orpheus). The Gnat’s lead is credited to 
the demonstrations by the Midge proto- 
type at the S.B.A.C. Display this year. 
Other designs being submitted for the 
competition are an Avro delta, the Breguet 
1002 Taon (designed for two Vipers or two 
Turbomécas), a modification of the 
S.N.C.A.S.O. Trident, the S.N.C.A.S.E. 
Durandal (Atar), and the S.F.E.C.M.A.S. 
1402 Gerfaut, likewise Atar-powered. All 
French designs except the Taon (and prob- 
ably the Trident development) are 
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Now in production at Dallas, Texas, is the 
Chance Vought F7U-3P photo-reconnaissance 
version of the Cutlass. It is referred to below. 
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Forerunner of the KC-135 tanker for 
the U.S.A.F. is the Boeing 707 experi- 
mental jet transport, seen on the right 
near Mount Rainier. Below is a model 
of the Vickers 1000, already ordered 
into quantity production for RAF. 
Transport Command. At the foot of 
the page is the most advanced military 
trooper/freighter in the air today— 
Lockheed’s turboprop-powered YC-130 
(See also G.A. drawing on page 676). 


field of military air transport are those medium and 

large fixed-wing aircraft upon which must devolve for 
a period of years the tasks of troop- and freight-carrying, air 
supply, assault, and medium- and long-range casualty evacua- 
tion. It is, of course, already clear that the helicopter and 
convertiplane must shoulder an increasing share of the 
Army’s load, and their omission from these pages implies no 
underestimate of their current usefulness or future potential. 


of m here for appraisal from the ever-broadening 


MILITARY TRANSPORTS 


Some Aspects of Current and Future Types 


Within the prescribed field, then, the so-called “strategic,” 
or, more explicitly, long-range, transports command imme- 
diate attention. 

In the Royal Air Force the standard type is the Handley 
Page Hastings C.2, with four Bristol Hercules 106 engines. 
All-up weight is 80,000 Ib, of which 23,300 Ib can be payload; 
for a 3,000-mile range, however, the figure is 10,000 Ib. Nor- 
mal cruising speed is considerably less than the maximum 
weak-mixture speed of 302 m.p.h. Provision is made for 30 
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Douglas C-124B Globemaster. 


Lockheed R7V-2 Super Constellation. 


(Below) Douglas R6D-1 (The U.S. Navy's DC-6A). 


(Above) The 500th Boeing C-97 (actually a KC-97G). 


(Left) Nose-loeding doors of a Bristol Type 170 Freighter. (Right) Loading a Convair C-131A by means of a lift truck. 


MILITARY TRANSPORTS... 


paratroops, with supplies, 32 stretchers plus 
ne sitting wounded, or 50 fully equipped 
¢ freight loading door, admitting 
meng items as jeeps and field guns, is on the 
port side and incorporates a paratroop door, 
which is duplicated on the starboard side. 
Of American counterparts the Douglas 
C-54 Skymaster (designated RSD by the 
U.S. Navy) is the oldest. Well over a thou- 
sand of these machines (Pratt and Whitney 
R-2000 engines) were built, and late models 
carry some 16,500 lb of for 1,450 miles 
at 220 m.p.h. The DC-6A serves with the 
U.S.A.F. and U.S. Navy respectively as the 
C-118A and R6D-1 and by virtue of higher 
speed, greater payload and longer range, one 
of these machines is capable of doing the 
work of two C-54s (cruising speed is about 
cent higher at the same cabin altitude 
er payload capacity some 10,000 Ib 
ter); furthermore, the C-118A carries 
its capacity payload for 1,900 miles as com- 
pared with the 1,450-mile range of the C-54 
with its own maximum load. With the same 
payload as the C-54 the C-118A has a range 
of 2,760 miles. Sixty aye my can be ac- 
commodated in rearward-facing seats, or 76 
on troop benches, and in the “cas. evac.” 
role the C-118A will take 40 stretcher 
patients. Two very large, hydraulically 
raised cargo doors give access to the cabin, 
which is of 5,000 cu ft capacity. Like their 
airline counterparts, the C-118As and 
R6D-1s have automatically controlled cabin 
pressurizing and air-conditioning systems. 
Cloud-warning radar is standard equipment. 
Another major contributor to the strategic 
transport forces of the U.S.A.F. and Navy is 
the Lockheed concern, which has in service 
the C-121A (military version of the Model 
749 Constellation), the C-121C (Model 
1049B Super Constellation equivalent), and 
the R7V-1 (U.S. Navy version of the 1049B). 
For the R7V-1 the claim that it is the fastest 
military transport in service can certainly be 
Saale for the Wright R-3350 Turbo- 
2? confer cruising speeds of 
~ullne As a freighter it will take a 
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(Left) IMlustrative of the bow loading arrangements on the Convair R3Y-2 Tradewind flying boat. (Right) A five-jeep load from a Chase XC-123. 


load of up to 19 tons; in the personnel transport role sk 
it seats 106 passengers; and for casualty evacuation 

it takes 73 stretcher cases. No specific payload /ra 

combinations have been announced for this aircraft, 

but it should be capable of lifting 30,000 Ib for 2,500 

miles, with allowances. 


attention of readers has been dra 

by the announcement that over 500 have already 

been built, and by an article describing a visit to 

a KC-97 squadron in our issue of October 8th. All 

Service-type aircraft of the C-97 family are powered 

with Pratt and Whitney R-4360 engines. The C-97A 

was the first production model, with a normal pay- 

load of over 41,000 lb and capable of carrying 134 

fully equipped troops or 83 stretcher patients; the 

next version built in quantity was the C-97C, capable 

of carrying (by virtue of a heavier floor) a greater 

payload, and later came the KC-97E multi-purpose 

trans and tanker, with its special detachable 

oo. e FT vee, smilar, but the present (Left) A wing of a Fairchild Packet loaded for shipment in an aircraft of the 
C-97G (of which 20 are attached to cach 45-aircraft = = same type. (Right) An AMX tank going aboard the Breguet 763 Deux Ponts. 


(Above, left) Loading a 40 mm Bofors gun on to a Boeing C-97 Stratofreighter. (Centre) Rear-loading arrangements on the 
Nord 2501 Noratlas. (Right) A Bell H-13 helicopter stowed on the upper deck of a Boeing -97. 

(Below, left) A plastic pipe-making unit is a possible load for the Blackburn Beverley. (Centre) A Bell H-13 helicopter comes 

aboard a Douglas C-124C. (Right) The pressurized cabin of the Boeing C-97 is a welcome amenity in casualty evacuation work. 
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A Fairchild C-119 of the 314th Troop Carrier Group, U.S.A.F., approaches over imperturbable Japanese labourers. 


MILITARY TRANSPORTS . 


B-47 Wing) is so arranged that the refuelling - ipment need not 
be removed when the aircraft is used solely for transport. All 


variants are quickly ‘convertible for various duties; thus, a C-97 
fitted for carrying lorries and guns can be converted for freighting 
in 1 hr. For casualty evacuation, with 79 stretchers, conversion 
takes 5 hr; for the transport of 130 fully equipped troops, 4 hr; and 


for air-dropping of troops or cargo, 3 hr. Cruising speeds 
approaching 300 m.p.h. are attained in service, and the maximum 
range is 3,750 miles. Gross weight of the “G” is 175,000 Ib. 

The transports so far considered have been developments of, or 
parallel developments with, civil designs. There is, however, one 
type in extensive service which is wholly military in concept 
and which has greater capacity and far more effective loading 
arrangements. is is the Douglas C-124 Globemaster II, with 
Pratt and Whitney R-4360 engines. Normal gross weight is 
175,000 Ib, and a load of up to 50,000 Ib can be carried for 1,000 
miles, with fuel remaining for return to base. The claim is made 
that the Globemaster II can handle 94 per cent of all U.S. military 
vehicles, and that at present only a fieet of these machines can 
transport by air an entire ——y division, including millions of 
pounds of equipment required for its support. In service the 
Globemaster IT has greatly exceeded its designed carrying capacity 
by taking off at a weight of 194,000 Ib, at which loading a 50,000 Ib 
payload can be carried for a range greater than 2,500 miles, with 
reserves. Maximum payload for short ranges is over 70,000 Ib, 


(Below) Fairchild C-119H, showing how all fuel is carried externally 


under the wings of this variant. (Right) Hurel-Dubois H.D.31. 


and cubic capacity for cargo stowage totals about 10,000 cu. ft. 

In the design of the Globemaster a detailed study was made of 
the vehicles and equipment to be carried, and from this it by nanee 
that the most practicable arrangement was one utilizi ‘orward 
loading ramp. Since pressurizing was not called for, such a 
location permitted a large opening, together with a relatively 
simple ramp; furthermore, it precluded cutting into the fuselage 
structure, which was carrying heavy tail loads. The opening 
measures -11ft 4in wide and 11ft 8in high, and is enclosed by two 
clamshell doors operated by hydraulic cylinders. The ramp is an 
integral part of the aircraft and is retracted to the stowed position 
by other hydraulic cylinders; since it is inclined at only 17 deg, 
vehicles weighing up to 50,000 Ib may easily be driven up and 
into the aircraft under their own power. A pulley installation and 
an external winch permit large items of equipment to be pulled 
in and out. 

Certain vehicles and guns have an excessive “overhang,” requir- 
ing a ceiling height over 12ft to provide clearance by the time 
they have reached the upper end of the ramp. To utilize this great 
height for carrying additional troops or stretcher cases, 7 
floors, which may be folded out of the way when not requ 
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PIONEER DESIGNERS OF THE EJECTION SEAT 


These design features are patented in the principal countries of the world. 
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DIMINGRAPPPCOMPANY LIMITED HIGHER DENHAM NEAR UXBRIDGE MIDDLESEX 


a 
4 
LOW BJECTION AT CHALGROVE 
To determine a minimum altitude at which « safe a 
ejection is practicable, with cheir latest Fully Auto- 
matic Ejection Seat, che Martin-Baker Aircraft 
Company conducted air tests at Chalgrove Airfield, 
Oxfordshire, on August 29th, 1954. 
Dering the casts an ejection was made from a a Bt 
Meceor aircraft fying at 512 m.p.h. at the remarkably 
low height of fifty feet. The ejection was completely a 
successful, che main parachute being fully deployed 
before the dummy alighted without 
This astonishing feat was made possible by the em- * 
ployment of two in tandem, de 
: signed to reduce, with deceleration, the 
wth this arrangement autometic from 
practicable. No other ejection seat is capable of this 
: 
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COMMUNICATIONS 
Fuel providing « still air range of more than 
1,000 miles (1,609 kms). Accommedation for 8/10 
passengers with a crew of 2 and full radio equip- 
meni. 


FREIGHTING AND SUPPLIES 
Quickly removable seats expose large cabin for 
bulky freight stowage. Main door opening 
Sft. Zin. (1.57 ma.) x 4ft. Zina (1.27 ma.) permits 
parachuting supplies. 


AIR SURVEY 
Vertical, oblique and forward facing oblique 
camera apertures, with fuel for 1,000 miles 
(1,609 kms.) range. Accurate photography from 
over 20,000ft. (6100 ms.). 


Adapted also for six stretcher Ambulance, Navigation/ Bombing training, long-range Ferrying and twin-engine Pilot Training. 


The Pembroke has already been ordered The Reyal Air Force, The Royal Rhodesian Air Force, The Rayel Belgian Air 
ond The Rod ae Poe 


HUNTING PERCIVAL AIRCRAFT LTD 


A Hunting Group Company 
LUTON, BEDFORDSHIRE, ENGLAND AND AT TORONTO, CANADA. 
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MILITARY 
TRANSPORTS ... 


The Blackburn Beverley C.] pro- 

totype, showing the rear loading 

doors removed for heavy dropping. 

Beverleys are now in production 
for the Royal Air Force. 


have been developed; these permit 200 troops, or 127 stretcher 
patients and 31 attendants, to be lifted. The floors also allow 
segregation when carrying mixed loads such as cargo and troops, 
or troops and stretcher cases. To supplement the nose loading 
provisions and permit simultaneous loading or unloading at two 
stations, a freight lift is installed at the rear of the main cabin, 
worked by two electrically-powered hoists which are capable of 
raising a 16,000 lb load. An elevator platform is normally pro- 
vided, but alternatively the hoists can be hooked directly to the 
load. Once the load is aboard, the hoists can be controlled to 
traverse the length of the cabin, enabling the load to be placed 
at any desired location on the floor. This rear-loading well, with 
the platform removed, is an effective means for the air-dropping 
of cargo. 

American planners foresee strategic transports capable of carry- 
ing 100,000 Ib payloads over transatlantic ranges, and to explore 
the problems of operating such heavy “logistics” carriers the 
solitary Convair XC-99, with six Pratt and Whitney Wasp 
Majors, is being operated. Transport counterpart of the B-36 
bomber, this huge machine was regarded, when it was delivered 
in 1949, as a white elephant, but in practice proved itself a most 
valuable asset. By August this year it had logged 4,105 flying 
hours on 508 flights, carried over 36} million pounds of U.S.A.F. 
cargo, and had reduced operating costs to 11.2 cents per ton mile. 
It had taken off fully loaded from a 5,400ft runway and had 
operated with a payload of 104,000 Ib from a runway at an altitude 
of 5,000ft. On one trip it hauled the complete ground equipment 
of a fighter wing 2,330 miles non-stop across the American 
continent. 

For this monster preloaded cargo bins have been developed to 
fit on the upper deck, leaving the larger stowage space below free 
for such items as jeeps and aircraft engines. Experience has been 
so encouraging that it is estimated that a 100,000 Ib-payload 
transport, designed from the outset to make use of bins, could be 
fully loaded in 30 min. 

The Soviet Union is known to have used a version of the Tu-4 
(Boeing B-29) bomber for paratroop dropping, but there is no 
firm indication that Russia maintains a modern long-range force 
of military trooper/freighters in any way comparable with that 
available to the U.S.A.F. and Navy. 

Having sketched the “strategic” equipment of the present, we 
may glance ahead to a remarkable metamorphosis centring on the 
use of turboprop and turbojet power plants. In this connection 
it is appropriate to quote Lt-Gen. Joseph Smith, commander of 
America’s Military Air Transport Service (MATS), who has 
avowed that the U.S.A.F. needs a transport capable of travelling 
3,000-3,500 nautical miles non-stop at a speed not less than 575 
m.p.h. The concept of a multi-purpose aircraft for MATS, he 
said, was no longer valid; and he maintained that two types of 
turbine-powered transports were needed, of which the pure-jet 
machine would be used for the transport of personnel, casualties, 
whole blood. nuclear supplies, perishables and “anything else 
needing special care and speedy transit.” Because all combat 
forces would eventually be pure-jet, it was inevitable, he thought, 
that transports should also be turbine powered in order to be 
“harmonious and compatible” with the tactical units which have 
to be supported in peace and war. The transport envisaged by the 
General would have a payload of over 30,000 lb or 100 passengers, 
and would be required to operate from the “average” airfield 
having runways 5,000-6,000ft long—without the use of assisted 
take-off boost or parachute braking. Some system of reverse 
thrust, therefore, was considered mandatory. “The jet transport 
we are looking for,” said the General, “should be relatively easy 
and simple to operate and certainly no more complicated than 
the conventional transport. We cannot, for example, accept limita- 
tions in performance so fine that a one- or two-degree change in 
pitch during take-off will be critical.” He went on to say that easy 
transition from conventional aircraft was a requirement, since 
the jet transports must be suitable for operation by average air 
force crews of a level of competence expected during emergency 
mobilization. Easy servicing, rapid loading and unloading, and 
rapid refuelling, must be possible, and overall maintenance 


simplified and subject to accomplishment by “our unstable and 
partially skilled military labour force.” One jet transport “of the 
type now appearing” (presumably the General had in mind the 
Boeing 707) could replace, in terms of general cargo, nine to ten 
C-54s, three to four C-97s, three to four C-118s, and two to three 
C-121Cs, over a range of 2,500 miles; flying 140 hours a month, it 
could deliver about 900 passengers a month to Europe, whereas 
a C-54 could deliver only about 170 and a C-118 about 270. 

Specific reference may be made to two pure-jet military trans- 
ports now under development. The first is Britain’s Vickers- 
Armstrongs 1000, a prototype of which was laid down early last 

ear—since which time the type has been ordered into production. 
¢ power plant is four Rolls-Royce Conway by-pass units, 
reconciling high thrust with unusually low specific fuel con- 
sumption. A civil variant, designated VC-7, is rumoured to have 
accommodation for up to 150 passengers and to be designed for 
a cruising Mach number in excess of 0.9. The long-range version 
of that aircraft would weigh some 220,000 lb. 

The second machine is the Boeing 707 Stratotanker, a military 
development of which, known as the KC-135, has been ordered 
as a jet tanker/transport. The characteristics of the Type 707 
are well known, having been described in detail in our issue of 
May 28th, 1954. The KC-135 will be heavier (all-up weight well 
in excess of 200,000 Ib), longer, and would have more powerful 
turbojets than the present Pratt and Whitney J57 two-spool units 
of 10,000 Ib static thrust. 

The future for the airscrew-driving turbine looks equally bright 
in the military field, and General Smith has declared that MATS 
will require a turboprop cargo aircraft carrying a 50,000 lb pay- 
load over 4,000 miles. Speed is not regarded as critical, but must 
be compatible with maximum overall economy of operation. Like 
the pure-jet transport, it must operate without external assistance 
out of medium-sized fields with runways of 5,000-6,000ft, be 
capable of fast turn-rounds, and be easy to maintain. Reliability 
and simplicity of access for maintenance are overriding require- 
ments. Such an aircraft would permit MATS to “reduce its 
relative man-power, facility and supporting equipment require- 
ments through a reduction in the number of airframes to do its 
job,” says General Smith. 

The nearest approach to the requirements outlined is Lock- 
heed’s brilliant YC-130, the first prototype of which has already 
completed a great deal of flying, while the second is nearly ready 
to take the air. (It was lately learned that the first machine has 
taken off, levelled out at a height of 10ft, landed, and rolled to 
a stop without brakes in under 3,500ft). 

The new Lockheed is powered with four Allison T56 turbo- 
props and makes greater use of integrally stiffened skin than any 
aircraft to date (about 120 components). It was designed to meet 
a U.S. Army requirement for an aircraft to carry troops, para- 
troops, casualties and all types of ground force equipment, includ- 
ing items weighing as much as 20 tons. The paragon envisaged 
was to meet tactical requirements and at the same time serve 
MATS as a long-range passenger transport. From the various 
requirements the U.S.A.F. compiled specifications for a machine 
to fly at low altitude and low speed for parachute drops, or high 
altitude and high speed for long-range work. It had to be adapt- 
able for short assault missions or for transatlantic and trans-Pacific 
crossings. The freight floor had to be at exact lorry-height—4Sin 
from the ground—and the wing had to be placed high, so that the 
undercarriage could not be conveniently retracted. Accordingly, 
two huge wheels, one behind the other, were placed in fairings 
on each side of the fuselage. Notwithstanding the vast rear-loading 
doors, the fuselage is fully pressurized, and the interior will be 
warmed by heating the floor. All tie-down fittings will take a 
10,000 Ib load, and there will be other fittings stressed for loads 
of 25,000 Ib. The maximum speed is expected to reach 400 m.p.h., 
and the gross weight, for the present at least, is about 130,000 Ib. 

As in the civil field, turboprop developments of the Super 
Constellation are in hand, notably the R7V-2 for the U.S. Navy 
(with Pratt and Whitney T34s). This very fast aircraft is capable 
of cruising at speeds up to 440 m.p.h. and of carrying over 100 
passengers, 73 patients and attendants, or 36,000 Ib of cargo over 
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First production-model Chase C-1238 Avitruc 
built by the Fairchild Aircraft Corporation. 
The engines ore Pratt and Whitney R-2800s. 


MILITARY 
TRANSPORTS... 


a range of 3,000 miles. Two Boeing 
KC-97Gs are also undergoing conversion 
for turboprop power, and under the 
designation C-133 Douglas have an im- 
proved—and somewhat larger—version of 
the YC-124B; this is itself an experi- 
mental development of the “A” and “C” 
models of the Globemaster II, powered 
with Pratt and Whitney T34 turboprops. Unlike the “A” and 
“C,” the new version is pressurized to give 8,000ft interior at 
30,000ft, and a 64,000 Ib design payload can be lifted at the gross 
weight of 200,000 Ib. 

The very large (100,000 Ib payload) turboprop aircraft to which 
reference has already been made is likely to materialize as the 
Douglas XC-132. Remarkably enough, a machine of this calibre 
(three examples to be precise) already exists in Gt. Britain as 
the Saunders-Roe Princess flying boat, designed to fly at a gross 
weight of 330,000 Ib and to cruise at speeds up to 380 m.p.h. 
Having a capacity for 200 troops and a range of 3,500 miles, the 
Princess is claimed to be able to carry in one year, on strategic 
routes, as many troops as three ordinary troopships. 

Though smaller than the Princess (it weighs about 80 tons 
all-up) Convair’s R3Y Tradewind promises to give a magnificent 
rendering in the transport role, for it will carry up to 24 tons of 
cargo on an 88ft by 9ft deck, and this can be loaded through a bow 
door 8ft 4in wide and 6ft 8in high. Additionally there is a 10ft 
wide door on the aft port side. The main cabin has been kept clear 
by a multi-cellular arrangement of watertight bulkheads which 
extend upward only to floor level; the main deck is made of 
extruded magnesium throughout, and the cabin is fully pres- 
surized. Typical loads are four 155 mm howitzers, three 2}-ton 
trucks, six jeeps, or two half-tracks, and maximum speed is in 
excess of 350 m.p.h. For personnel transport 103 rearward-facing 
seats can be installed, or for casualty evacuation, 92 stretchers. 

Known as the “flying LST,” the R3Y-2 can be headed straight 
into a beach for unloading, in which operation up to 40 per cent 
of the output of the four Allison T40 turboprops can be employed 
as reverse thrust to get the machine back into clear water. 

As the nation which pioneered the development of the turbo- 
prop, and its introduction into service, Great Britain is possibly 
alone among the powers in having no military turboprop transport 
under development. It is obvious, of course, that the Bristol 
Britannia has attractive possibilities in this direction, though it 
could not compare with the Lockheed C-130 in facility of loading 
and in other operational aspects. Meanwhile, R.A.F. Transport 
Command will be supplied with a small number of Blackburn 
Beverleys, powered with Bristol Centaurus piston engines. Precise 
details of this aircraft are not available, but the civil Universal, 
which is almost identical, would weigh about 61 tons and have 
a main cargo hold measuring 40ft x 10ft x 10ft. Ten jeeps could 
be carried in the main freight compartment in addition to troops. 

The Beverley is the first British aircraft designed to enable 
heavy army equipment to be dropped from the air, and for this 
purpose its rear loading doors are removed. The fixed under- 
carriage, with bogie wheels, permits operation without the use of 
prepared runways, and in a light wind, using its wheel brakes but 
not its braking airscrews, the prototype has been using less than 
half the maker’s 1,400-yd runway for landing. The Beverley is a 
comparatively slow, short-range aircraft, and unpressurized. 

Military experiments continue with France’s Breguet 763 
double-decker, and on page 679 an AMX tank weighing 13.9 
metric tons is shown going aboard this machine, the upper cargo 
floor of which was removed to accommodate the turret and 54-yd- 
long gun barrel. The 763 can carry 4,000 lb of stores, in addition 
to an AMX tank, for 1,250 miles. 

For general-purpose transport duties over relatively short 
ranges a variety of piston-engined machines at present holds the 
field, and a possible replacement in this category was discussed in 
an article by Lt-Col. P. A. Tobin in our issue of October 22nd. 

In R.A.F. service the standard type is the Vickers Valetta C.1 
(two Bristol Hercules 230s), which has a side loading-door giving 
access to its cabin of 1,565 cu ft volume. A range of about 1,400 
miles is attainable at the economical cruising speed of 172 m.p.h., 
and typical loads are 34 troops, 11,380 Ib of freight, 20 troops plus 
six 350 lb containers, or 20 stretcher and two sitting cases. 


Exported to certain overseas air forces, the military version of 
the Bristol Type 170 is a very attractive proposition by reason of 
its nose-loading doors, giving access to the cargo hold of 2,020 
cu ft capacity. Height is sufficient to accept a loaded three-ton 
lorry, or there is room for three jeeps, a Bofors gun and a jeep, or 
four engines of Hercules or Merlin size. In the heavy-dropping 
role the Type 170 is at the same disadvantage as other British 
transports, except the Beverley. 

With an admirable grasp of requirements America many years 
ago produced the famous Fairchild Packet, with its now-familiar 
twin-engined, twin-boom, rear-loading layout. Numerous ver- 
sions have been built and are in service, but representative is the 
C-119F, with two Wright R-3350 engines. The Packet’s cargo 
hold measures 36ft 1lin long, 9ft 10in wide, and 8ft high, giving a 
volume of 3,150 cu ft. From machines of this type U.S. Army and 
Air Force crews have parachuted such equipment as a 21,000-lb 
tractor, with bulldozer, an 18,000-Ib grader, a 17,500-lb dump 
truck, and a 13,000-Ib scraper. Normal seating capacity is 67, for 
emergency evacuation up to 78 can be taken. In the cas. evac. role 
provision is made for 35 stretchers, and a monorail is provided to 
handle 20 dropping containers each of 500 lb. Range is 2,300 miles. 

The C-119H is an experimental development with new wings 
of high aspect ratio (photograph on page 680), new tail surfaces 
and undercarriage, and Wright Turbo-Compound engines. All 
fuel is carried in external under-wing tanks, and maximum cargo 
capacity is increased to 27,200 lb. No production order for this 
machine has been announced, nor has development of the Fair- 
child Pack-Plane (with detachable fuselage) proceeded, though 
the principle of that design is still under consideration. 

Fairchild are reported to have under development a turboprop 
transport for operation from unimproved fields, and it is known 
that they have been conducting experiments with a J44 turbojet 
of their own make mounted on the fuselage of a C-82 Packet. 
This is expected to allow an increase in maximum take-off we fas 
of between two and three tons, and the mounting of multiple J44 

“packages” on the fuselage or wings is in view. 

A specialized casualty evacuation machine in U.S.A.F. service 
is the Convair C-131A Samaritan, with provision for 27 stretchers 
and seven seats, and for iron lungs and special oxygen equipment. 

Laid out according to the Packet formula, but smaller and 
lighter, and powered with two Bristol Hercules engines, the 
Nord 2501 Noratlas, now in service with the French Air Force, 
has a stowage capacity of 1,800 cu ft and is suitable for heavy 
dropping. Gross weight is just over 43,000 Ib. Standard Russian 
equipment in the same class is the II-12, which, having only 
side-loading facilities, is unsuitable for heavy dropping. Cruising 
speed is about 200 m.p.h., and II-12s are still extensively used 
for glider towing. The military value of the glider has, however, 
diminished vastly since the war, but there is still an American 
requirement for an “assault” transport, i.e., one capable of operat- 
ing from short or unprepared fields with troops, cargo and military 
equipment. The type in production (at the Fairchild plant) is 
the Chase C-123B Avitruc, which has a top speed of 240 m.p.h. It 
can carry 61 fully equipped troops, or 50 stretcher cases and six 
walking wounded, together with five nurses and 1,300 Ib of medical 
equipment. Assault loads include guns and vehicles. The engines 
are two Pratt and Whitney R-2800s and stalling speed is believed 
to be as low as 75 m.p.h. With maximum load a range consider- 
ably in excess of 1,000 miles is attainable. A large rear-loading 
door is one of the numerous practical features. 

Also mooted as an assault transport is France’s Hurel-Dubois 
H.D. 32, fully described in Flight of June 18th, 1954. 

Although this review has not been concerned with the lighter 
types of transports for military use, final reference may be made 
to the projected rear-loading military development of the Scottish 
Aviation Twin Pioneer, and to the Folland light transport, with 
1,050 cu ft capacity and four Gipsy Queen engines. 
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INDONESIAN 
FIRST-BORN 


Ground-attack Single-seater for 1.A.F. 


‘THE first aircraft to be designed and built in Indonesia was 
constructed by the Aero-technical Branch of the Indonesian 
Air Force and is now completing its flight test schedule. It made 
its first flight on August Ist last at Husein Sastranagara A.F.B., 
Bandung, Java. Significantly this first venture, called NU-200 
Sikumbang (Bee), was designed to fulfil an operational réle similar 
to that of the Fletcher Defender in the U.S.A. and Japan. It is, 
in fact, a light ground-attack single-seater with a maximum all-up 
weight of 2,400 Ib; it is powered by a 200 h.p. D.H. Gipsy Six 
driving a two-blade fixed-pitch wooden airscrew. 

The accompanying photograph shows it to be a low wing mono- 
plane of conventional configuration with a fixed tricycle under- 
carriage. The pilot sits just above the leading edge under a sliding 
cockpit canopy which, together with the distinctive fuselage upper 
contours, should provide an excellent view; the engine is slung 
quite low forward of a Harvard-like hump in the cockpit coaming. 
No details of armament are released, but it would appear that 
mountings are provided for two machine guns in the wings with 
other stores such as rockets, bombs or napalm slung beneath the 
wing. 

Construction is composite. The wing is a single-piece wooden 
structure with plywood covering, having an aspect ratio of 6.5, a 
N.A.C.A. 23012 aerofoil section and an area of 182 sq ft. Its split 


Indonesia's first home-designed and built aircraft, the single-seat 
light ground-support NU-200 Sikumbang (Bee) is here seen airborne 
over Java during a test flight. 


flaps are electrically operated. Two sets of fixed slots are posi- 
tioned opposite the ailerons in each wing. The tail surfaces are 
likewise cantilever wooden structures with trim tabs on rudder 
and elevator. The fuselage, on the other hand, is of welded steel 
tube with metal covering. The undercarriage is fixed and 
employs oleo shock-absorbers, and the nose wheel is not steerable. 
Span, length and height are, respectively, 34.8ft, 26.75ft and 11ft. 
Maximum and cruising speeds at sea _— are quoted as 160 m.p.h. 
and 140 m.p.h. and landing speed as 55 m.p.h.; initial rate of climb 
is “over 1,000ft a minute” and service ceiling 16,500ft. Range, 
= a total fuel capacity of 40 Imp. gallons, is stated to be 600 
miles. 


THE FLEURET IN INDIA 


‘THE practical aspects of conversion from light piston-engined 
trainer to light jet trainer were recently demonstrated in a 
series of tests by the Indian Air Force, using the Morane-Saulnier 
MS.755 Fleuret. This experiment, under Service conditions, 
followed the I.A.F. decision in May, 1954, to adopt the French 
“light jet trainer” formula, and was carried out at the Air Force 
Academy No. 1 at Begumpet airfield, Hyderabad. 

The experiment was conducted with four pupils, and showed 
that the average pupil-pilot with 60 hr piston-engined experience 
(in this case on the Percival Prentice) could easily convert onto 
a jet machine and safely solo after a period of between 7 and 12 
hours’ dual. Side-by-side seating was found to be preferable for 
a jet trainer used in this manner, i.e., relatively early in the flying 
training programme. In addition, a pupil with only 10 hr dual 
and 14 hr solo on a Tiger Moth received 4 hr dual on the Fleuret, 
and was checked and found safe for solo by the maker’s pilot. 

A total of 105 flying hours was achieved, an average of 34 hr 
per working day, made up of 128 flights and 282 landings. Of 
this total, 584 hr were flown by the pupils, on dual, solo and check 
flights, and the remainder by the Morane-Saulnier pilot and the 
1.A.F. instructors on demonstration and evaluation flying (includ- 
ing night flying). Total maintenance time required was 287 hours, 
an average of 2.45 hr per flying hour. 


JAPANESE DEFENCE PRODUCTION 


A THREE-YEAR defence production programme is being 
prepared by the Japanese Ministry of International Trade 
and Industry to fulfil the requirements of the programme laid 
down by the Defence Agency. Some 29,400 million yen 
(approximately £30m) will be spent to strengthen the country’s 
“Self-Defence Forces” and specifically to increase the Land Self- 
Defence Force to 180,000 men, and the Air Self-Defence Force 
to 1,300 aircraft. The programme allows for production of 
replacement equipment required in the next three to five years. 

The programme covers the construction of 200 jet fighters and 
60 jet trainers each year, and for the following piston-engined 
types: 60 basic trainers, 60 advanced trainers, 40 twin-engined 
transports, 30 anti-submarine attack aircraft, and 60 liaison air- 
craft. It is also planned to produce 40 medium-sized and 60 small 
helicopters. Various proportions of the total financial appropria- 
tion are allotted for aircraft, arms, ordnance and fuel. The 
Ministry, it is reported, does not consider that the industry is yet 
capable of producing guided missiles, rockets or other special 
weapons. Some two-thirds of the first year’s total appropriation 
is expected to be devoted to the construction of warships. 


In connection with the programme, Gen. Hull, commander of 
U.S. Far East Forces, recently called a conference which was 
attended by Gen. Hayashi, chairman of the Japanese Joint Chiefs 
of Staff, and the chiefs themselves—Gen. Tsutsui (army) Admiral 
Nagasawa (navy) and Gen. Kamimura (air force). 


ULTRASONIC THICKNESS-GAUGE 


| the orthodox type of ultrasonic thickness-gauges, working on 
the resonance principle, the operator must turn a calibrated 
knob to vary the frequency of the signal and must judge the reson- 
ance point from the sound in his headphones. In a new instrument 
marketed by Dawe Instruments, Ltd. (130 Uxbridge Road, Han- 
well, London, W.7)—known as Type 1107 Visigauge—both these 
operations are carried out automatically by the instrument itself. 
This greatly reduces the time required for each measurement and, 
it is stated, increases the accuracy reading. A typical accuracy 
claimed, over the lowest of the five available ranges (in steel 0.015 
to 0.030in) is a maximum error of only 0.0006in on a reasonably 
smooth material, when set up against a standard test block. 


GERMAN INTEREST IN LIGHT AIRCRAFT 


AN exhibition of light aircraft was staged at Munich-Riem 
Airport at the beginning of the month under the sponsorship 
of our German contemporary Der Flieger. In the interim 
between the granting of permission to build and the appearance 
of indigenous German designs in numbers, it is considered that 
a sizeable market must exist for foreign light aircraft in Germany. 
Foreign constructors were therefore invited to exhibit at Munich- 
Riem, and many aircraft, particularly Italian and American, were 
on show both on the ground and in the air. From Italy came a 
Piaggio P.136 amphibian and a Rondone F.4. The new Airone 
F.6 did not receive clearance in time and was therefore unable 
to be present. A KZ.7 arrived from Denmark, and from the 
U.S.A. a Cessna C.170, C.180 and C.195, together with a Piper 
Cub. Particular interest was aroused by details of the Temco 
Plebe, which, it is said, will be built in Germany. 

The only British aircraft shown were a Tiger Moth and a 
de Havilland Rapide. Four previously announced Czech aircraft, 
the Aero 45, the Zlin 22, Sokol and Pionyr, and various Walter 
engines, were not granted entry permits and could not be shown. 
Indigenous German exhibits included the powered version of 
the Dittmar Méve, the Doppelraab and the new Greif 1 gliders, 
as well as items of aircraft equipment. Two Americans, Stits 
and Nelson, exhibited respectively the Playboy aircraft for home 
construction, and the 40 h.p. Boxer H.49 engine, reported to sell 
for Dm 3,000. The exhibition will be repeated next year. 
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Pensacola and 
Corpus Christi 


Fleet Air Arm Training with the U.S. Navy 


1952 a number of prospective Fleet Air Arm pilots have 

joined European and certain South American nations’ 
pupils to qualify as pilots with the U.S. Naval Air Training Com- 
mand. At present 110 R.N. officers are undergoing training and 
100 have qualified during the last year. 

The U.S. Naval Air Service is probably the largest such organ- 
ization in the world and its air training command alone includes 
34 airfields, 4,228 aircraft and 100,905 personnel under the overall 
command of Vice Admiral A. K. Doyle, U.S.N. Vice Admiral 
Doyle is himself an experienced carrier captain and task force 
commander—he commanded a carrier task force during exercise 
Mainbrace. The U.S. Naval Air Training Command, the largest 
command based ashore, is responsible for the training of student 
pilots, skilled aviation technical personnel and for maintaining 
proficiency of the Naval Air Reserve. It is divided into four sub 
commands as follows: Naval Air Basic Training Command, 
Pensacola, Florida; Naval Air Advanced Training Command, 
Corpus Christi, Texas; Naval Air Technical Command, Memphis, 
Tennessee and the Naval Air Reserve Training Command at 
Glenview, Illinois. 

Pensacola, where all direct entry and non-U.S. trainees are first 
posted, is situated on the Gulf of Mexico in the north-west corner 
of the Florida “Panhandle” about 200 miles east of New Orleans. 
The town is about as large as Weymouth and it derives most of its 
livelihood and prosperity from the U.S. Navy. The Naval Air 
Station itself is some five miles west of the town and here Ameri- 
can naval aviation was born. Pensacola Airfield itself is not amen- 
able to extension and too small for large or fast modern aircraft. 
The basic training programme is, therefore, carried out at 27 
different airfields within a 45-mile radius of Pensacola, and some 
idea of the scale of activity can be gained from the fact that at 
Whiting Field alone there are about 350 aircraft—all trainers. On 
any working day as many as 550 training aircraft may be airborne 
in the Pensacola area at any time. 

The advanced Training Command headquarters at Corpus 
Christi in Southern Texas, not far from the Mexican border, is 
some 800 miles from Pensacola. It lies close to the great oil fields 
of Texas and to the King Ranch, the largest cattle producing ranch 
in the world. Four large satellite stations are attached to Corpus 
Christi and are situated within 80 miles of it. 

The student begins his training with an intensive five weeks’ 
course in the U.S. Naval School of Pre-Flight at Pensacola. The 
course covers navigation, meteorology, engineering, principles of 
flight and study skills; heavy emphasis is laid on physical training 


U*::2' the M.D.A.P. flying training scheme initiated in 
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A neat echelon of S.N.J.s (Harvards) flown by pupils from Pensacola 
Naval Air Station where British pilots are being trained. 


and games, and every student must pass a swimming test. The 
next stage is the Primary Flying Training School of which there 
are two, one at Whiting Field 40 miles north of Pensacola where 
the majority of aviation cadets and R.N. Midshipmen are sent and 
the other at Corry Field close to Pensacola where the majority of 
officer students are trained. The primary course consists of three 
stages of instruction given in the SNJ (Harvard) which is still in 
general use, but is shortly to be replaced by the Beech T-34 
Mentor. Pilots go solo after not less than 24 hours dual and then 
they complete 20 hours precision flying and basic air work before 
passing into the final phase of 25 hours dual and solo aerobatics 
and emergency procedures. 

The next move is to Saufley Field, 12 miles from Pensacola 
where the pupil pilot first learns formation, cross country and night 
flying. Six weeks later he moves to Baring Field, 35 miles west of 
Pensacola in Alabama, for a three weeks’ primary course in air-to- 
air and air-to-ground gunnery, culminating in a series of AADLs 
and six landings on the carrier U.S.S. Monterey. This ship is a 
light carrier permanently attached to Basic Training Command 
and holds the record for carrier landings with 90,000 touch-downs 
since her first commission during World War II. Basic training 
is then rounded off with a four weeks’ course at Corry Field in 
basic instrument flying and night flying. 

Pupils then transfer to Advanced Training Command to acquire 
their operational techniques (all U.S.-trained R.N. pilots are 
trained for fighters) but they first take the gruelling six weeks’ 
course with the All-Weather Squadron at either Corpus Christi 
or Kingsville. Originally this was done in Beechcraft Expediters 
but more recently the North American T-28B has become stan- 
dard. Most of this six weeks’ course is spent in applied instru- 
ment flying, principally concerned with controlled descents, 
G.C.A.s, radio range flying and over cloud navigation. 

Pilots now have a thorough grounding in the basic principles 
of flying and are ready for their first taste of jets, flying kheed 
TV2s (U.S. Navy T-33s). Finally, before receiving his wings from 
the Chief of Naval Air Advanced Training, the R.N. pilot spends 
some 50 hours flying the Grumman F9F-2 Panther. This is, of 
course, a single-seater and in it he learns to fire rockets and 
cannons and to drop bombs as well as learning fighter tactics and 
jet cross-country and night flying. 

Owing to the lack at the moment of a training carrier large 
enough for jet aircraft, no jet carrier landings are practised before 
qualifying, but this is expected to be remedied in the not-too- 
distant future. At present U.S.-trained pilots will make their first 
jet carrier landings when they reach the squadrons. Despite an 
organization vastly more elaborate than the Fleet Air Arm the 
U.S. Navy training course provides approximately the same train- 
ing as its British counterpart. Pilots fly about four different types 
of aircraft, two of them jets and one of these a single seater, th 
- is not of high performance, being equivalent only to 

eteor. 

Probably the most significant phase of the U.S. Navy training 


With the flight deck crews preparing to handle it, an S.NJ. from 
Corry Naval Air Station is poised for touch-dewn on the deck of 
the U.S.S. “Monterey” training carrier. 
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is the six weeks tour with the All-Weather Squadron. This, for 
the average U.S. Navy flier, is a basic necessity since during his 
training he must learn to use a variety of radio navigation aids with 
which his operational aircraft will almost certainly be equipped. 

-S. Navy aircraft carry out a good deal of cross-country flying in 
the United States and the radio facilities at their disposal for this 
purpose are considerable. Even so, such an intensive course in 
applied instrument flying probably has no equivalent in Britain 
and its usefulness cannot be over-estimated for pilots destined to 
fly jet aircraft. 

The whole course takes some 18 months and apart from the 
excellent training received, such a sojourn in the United States in 
close contact with Americans is a great experience for those who 
are trained there. There are comparatively few R.N. officers serv- 
ing with the U.S. Navy and they have during their time there an 
excellent opportunity of getting to know Americans and America. 
Their standard pay, which would otherwise be inadequate to cope 
with the high cost of living, is augmented by an allowance, which 
makes it comparable with that of an American of equivalent rank. 
After procuring uniform and the necessary tropical kit, the R.N. 
officer is in a position to maintain himself quite well even to the 
extent of purchasing a car. This last item of equipment is prac- 
tically a necessity and can be obtained quite cheaply, particularly 
with the reasonable hire purchase terms available. 
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Considerable hospitality is extended by Americans to R.N. 
officers under training. Furthermore R.N. personnel have formed 
cricket and rugby teams and have successfully played against a 
number of U.S. clubs including a recent fixture at Hollywood with 
a completely free week-end of entertainment thrown in. Last 
winter a rugby match was played against a team from H.M.S. 
Sheffield which then wore the flag of the C-in-C, America and 
West Indies Squadron, when the cruiser visited Pensacola. The 
same team later flew to Bermuda to take part in the annual rugby 
meeting where they beat the U.S. Navy, Bermuda, 6—3. Dart- 
mouth, Princeton, and Harvard Universities and the Bermuda 
Rugby Club were dispatched in like manner and the R.N. team 
was only beaten by a Canadian touring side. Incidentally, it was 
pes that several American girls’ colleges were on holiday in the 

strict. 

Lifts to even remote parts of the States are often obtainable in 
service aircraft, but Pensacola itself during the summer offers 
excellent facilities for swimming, water ski-ing and spear fishing. 
During longer leave periods many of the officers are invited to 
private homes and have visited friends in all parts of the United 
States. Altogether flying training in the U.S.A. constitutes an 
interesting, useful and instructive experience for the prospective 
Fleet Air Arm pilot. He could hardly wish for a more auspicious 
start to a Service commission. 


FAWLEY 


The Largest Refinery in the United Kingdom 


INCE 1945 the aggregate British refining capacity has in- 

creased from less than three million tons per year to about 
29 million tons per year. Of this huge total—exceeded only by 
the U.S.A. and the Netherlands West Indies—about one-quarter 
is supplied by the Esso Petroleum Company’s refinery at Fawley, 
on the west side of Southampton Water. 

This immense installation was first put on stream in 1951 and 
it has since saved considerably more than 300,000,000 dollars 
which would otherwise have been required to purchase refined 
petroleum products. We visited the refinery last week and were 
able to obtain a fair picture of its contribution. 

Contrary to what obtained before the War, nearly all the crude 
petroleum supplied to Fawley comes from the Middle East, and is 
purchased predominantly for sterling. One of the few invariables 
in the economics of a refinery is the fact that a ton of crude oil 
will, when refined, produce a more or less constant proportion of 
a whole range of products, ranging from gaseous petroleums, 
naphtha, butane (Calor gas) and similar fractions, right through 
the various petrols and kerosines, down to fuel oils, lube oils and 

itch. Fawley’s total output to date has been approximately as 
ollows: petrol, 5.6m tons (1,700m gal); kerosine, 600,000 tons 
(175m gal); and gas oils and fuel oils, 10.5m tons (2,500m gal). 

Fawley does not supply petrol for piston-engined aircraft. It 
does, however, produce a great deal of aviation turbine fuel. 
Most of this is in the form of wide-cut gasoline (D.E.R.D. 2486 
or MIL-F-5624A or JP-4), although there is a steady demand for 
kerosine for such aircraft as the Viscount. The trend is towards 
wide-cut, which has now almost entirely superseded the original 
JP-1 paraffin-type fuel used in military aircraft. 


One of the principal units at Fawley is the “cat cracker,” about as 
large as a cathedral, which produces half-a-million gallons of high- 
grade petrol each day. 


The production of wide-cut is fairly straightforward, and Esso 
are no doubt glad of the demand for a fuel which is, as its name 
implies, a mixture of a wide range of hydrocarbon fractions. One 
of the company’s major troubles is that it has not, in the past, been 
possible to produce more heavy fuel oil—for which there is a 
rapidly rising demand—without at the same time producing more 
petrol and middle distillates, sales of which are restricted owing to 
the enormous tax which is imposed on them. Shortly, the Fawley 
refinery will be made more flexible in output by the installation of 
a hydroforming plant, costing about £4m, which will be the first 
such unit in Britain. Briefly, it will process crude fractions in an 
atmosphere of hydrogen and in the presence of a catalyst to pro- 
duce 10,000 to 15,000 barrels per day of very high quality aromatic 
petrol. In doing so it will release a considerable amount of middle 
distillate at present used as feed-stock for the catalytic-cracking 
unit (illustrated). 

The company were not willing to discuss the point, but it could 
be concluded that the output of wide-cut gasoline will be capable 
of being increased as a direct result. Certainly such an increase is 
being rendered essential by the introduction of large numbers of 
turbine-driven military aircraft. 


H.P. TEST-PILOT APPOINTMENT 


RECENT recruit to the test-pilot staff of Handley Page, Ltd., 
is F/L. J. W. Allam. Twenty-nine years of age, he has served 
for the past eleven years with the R.A.F., which he left to take 
up his present appointment. 
Educated at Churcher’s College, 
Petersfield, and Christ’s College, 
Cambridge, F/L. Allam received 
his flying training in the United 
States and later served, both at 
home and abroad, in Flying 
Training and Transport Com- 
mands. His duties included 
“V.I.P.” work in India and 
Pakistan, where he piloted, 
among others, the late Liaquat 
Ali Khan, the then Prime 
Minister of Pakistan; and he was 
— pilot to Air Marshal 
. L. R. Atcherley when the 
latter was Commander-in-Chief 
of the Royal Pakistan Air Force. 
Allam was a 9 
course at the E.T.P.S., Farn- 
borough, in 1950 and afterwards 5. We 
spent several months as a pupil in the Test Pilot a 
Division of the United States Navy before serving in “ 
— (bombers and transports) at the A. and A.E.E., ma 
be Down from March 1951 to December 1953. His log- 
book shows some 3,500 hours on sixty aircraft types. 
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FLIGHT 


THE COMET INQUIRY CONTINUES 


with the events prior to the tribunal’s visit to the Royal 

Aircraft Establishment on October 27th, and follows on from 
our report of the opening stages in last week’s issue. An account 
of subsequent evidence is given on pages 669-670. 

Friday, October 22nd: Fourth Day (continued).—The discus- 
sion of fatigue formed an important part of this day’s deliberations. 
As mentioned last week, Sir Arnold Hall first gave his conclusion 
that the probable cause of the primary failure in the pressure 
cabin of Comet YP was this phenomenon. He said he knew of 
no physical test one could apply to a piece of material which 
will tell one how much it was fatigued. 

If one tested accurate metallurgical specimens one would expect to 
get points of fatigue that did not differ very much. But with standard 
material in complicated structures there was a large spread in the time 
over which fatigue failure might take place. A weak specimen might 
fail at about one-third the time of an average specimen and a strong 
one might have about three times the life of an average specimen. 

Describing experiments with Comet G-ALYU in the water tank at 
Farnborough, Sir Arnold said that when failure occurred near the 
forward escape hatch the structure at that point had a peak stress of 
45,700 Ib/sq in, and it was deduced that that stress was, in practice, 
reached two or three times per flight. The ultimate static strength of 
the material was about 65,000 Ib/sq in, so that failure occurred at 
70 per cent of the ultimate. 

Sir Lionel Heald : The margin or safety factor is not a very large one? 
—It is not. 

The degree of stress concentration at the forward escape hatch, Sir 
Arnold said, was of the same order of magnitude as that at the A.D.F. 
window, although the two structures were different. “We examined 
the fractures in the area of the rear A.D.F. window (of G-ALYP) which 
we had already decided was the origin of the failure, and we found 
what we believe to be evidence of high-level fatigue at one particular 

"i On the examination of the area round the windows, Sir Arnold said, 
“We observed certain cracks which had, I believe, been formed during 
the process of manufacture of the aeroplane, because they had been 
drilled at their ends to stop their propagation. ... The presence of 
these cracks does rather suggest that the manufacturing process used 
was one capable of cracking the material. Although you may see a 
crack which is formed by such a process, one is always a little worried 
as to whether there are some you do not see. ... The inference I 


Tes section of our report on the Comet Inquiry is concerned 
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aed on these cracks is that I cannot totally eliminate that they might 
ve accelerated the onset of fatigue in this aeroplane . . . it might have 
brought the accident a little forward in time; it certainly was not in any 
sense a primary cause.” 

Sir Lionel Heald later read from the R.A.E. rt the outline of the 
investigation, and a discussion on the Elba accident. The cabin tests 
on G-ALYU at Farnborough, it said, demonstrated beyond doubt that 
the fatigue life of the cabin was relatively short. In reply to Sir Lionel, 
Sir Arnold said, “If we take YU as unity, YP was 2.4 times younger 
and YY was 3.4 times younger . . . these ratios are those of a kind 
that we find reasonably normal. At the time of the Elba and 
Naples accidents, both aircraft had flown longer than the safe fatigue 
life we could give in the light of the evidence obtained from YU.” 

The section of the report concerned with the control-system investiga- 
tion stated that opinions of test pilots were that it was unlikely that they 
would be led into difficulties by the control system, though they would 
prefer that the “break-out” force associated with the elevator control 
were smaller. 

Under “Other technical matters” it stated “In the course of these 
investigations, it was shown that the wing has a relatively low resistance 
to fatigue. This did not cause the Elba accident, for the wing did not 
fail in the ‘fatigue-prone’ region.” 

The conclusions of the Farnborough report, read out to the court 
by Sir Lionel, were as quoted on page 654 of last week’s issue. 

The next witness, Dr. P. B. Walker, described his theoretical examina- 
tion of the facts of the Elba and Naples accidents, and the practical 
tests devised at Farnborough to test the correctness of his conclusion 
that fatigue of the pressure cabin might be a cause. The fuselage 
pressurization was tested in a water tank, while fluctuating gust loads 
were applied to the wings (which projected out of the tank) by means of 
hydraulic rams. As mentioned, a major failure of the pressure cabin 
occurred after 9,000 simulated flying hours. 

Dr. Walker described his measurements, and gave his opinion that the 
failure of the cabin at the forward port window (an escape hatch) was due 
to fatigue at a particular rivet hole. A crack in the wings, though not 
considered dangerous, did develop at about 6,000 hours. Mr. G. Corfield, 
fleet inspector of the B.O.A.C. Comet Fleet, next gave evidence concern- 
ing the maintenance checks carried out on Comet aircraft. He was asked 
by Lord Cohen whether he would have expected de Havillands to call 
special attention to manufacturing cracks on delivering an aircraft to 
B.O.A.C., and replied that “we would hardly expect to get a new aero- 
plane with cracks in it, unless it was in a very minor part of the 
structure.” 

Monday, October 25th: Fifth Day.—Evidence on the condition 
of the four Ghost turbojets recovered from the wreckage of YP 
was given by the chief engineer of the de Havilland Engine Com- 
pany, and Sir Arnold Hall amplified what he had previously said 
concerning the manufacturing cracks found in the fuselage. The 
M.T.C.A. chief inspector of accidents spoke on his department's 
connection with events following the Elba accident, and pre- 
liminary evidence was given on the accident to Comet YY near 
Naples. 

At the start of the day’s proceedings, Sir Lionel Heald (for the Crown) 
mentioned a number of letters that had been written to the court. One 
of these was from a Mr. Jablonsky, who “apparently takes the view 
that Sir Arnold Hall’s evidence is all wrong.” After discussion, Sir 
Lionel undertook to consider a statement from Mr. Jablonsky with a 
view to his being called as a witness. (The author of the letter referred 
to is Mr. Bruno Jablonsky, managing director of Jablo Propellers, Ltd., 
Waddon, Croydon.) 

Sir Arnold Hall, director of R.A.E., was first recalled to clarify and 
expand part of the evidence he had previously given. He emphasized 
that, whether or not fatigue on YP had been accelerated by the manu- 
facturing cracks found at another corner of the A.D.F. window, “there 
is no doubt that the aeroplane YU showed a proneness to fatigue in the 
cabin, which would have overtaken it quite independently of any other 
manufacturing crack there might be.” Cross-examined by Sir Hartley 
Shawcross (for de Havillands), Sir Arnold said, “The position that I 
find myself in is that I get to this square foot of this aeroplane near 
the A.D.F. window and I say, “That is where it first failed.’ It is now, 
when we start to get down to the square inch from the square foot 
that we have difficulty. I did my best to assist the Court by saying I 
thought probably it was at one corner, but I cannot totally eliminate the 
other because I have no evidence upon which to do that.” 

Concerning the manufacturing cracks, Sir Hartley said, “In the early 
stages in the production of the early aircraft, some of this work was done 
by hand. Later it was dome by a rubber pressing machine which 
distributed the stress more evenly, and we think would have eliminated 
any possibility of cracks. I would add this, however, that we fully 
recognize, in view of what has since been discovered about the strength 
of the pressure cabin, that in future stronger materials would have to be 
used, and, with stronger materials, the presence of cracks of this kind 
would have been much less significant.” 

The next witness was Mr. P. G. Tweedie, chief inspector of accidents 
at the Ministry of Transport and Civil Aviation, who described how 
officers of his department had investigated the two Comet accidents, 
and how it had been arranged to send the wreckage, as it was recovered, 
to the R.ALE. The metallurgical examination of the engines was 


Taken from the R.A.E. report, these photographs show parts of the 
actual wreckage of G-ALYP. Top, the failure of the top fuselage skin 
around the A.D.F. aerial windows is seen (detailed view of fatigue 
failure in top right corner appeared in last week's issue); lower 
pictures, the failure of the reinforcing plates around these windows. 
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Similar in many respects to the failure of the Elba Comet was that of 

G-ALYU under test at Farnborough, which began at the forward port 

passenger window, an escape hatch. Top tc bottom: an exterior view 

looking forward; a close-up of skin at bottom rear corner of the hatch; 
and a view of the failure from inside the fuselage. 


performed by the de Havilland company, he said, while a second, indepen- 
dent opinion on the turbine-disc hub shafts was given by the metallurgical 
section at R.A.E. After the complete examination, the i were 
sent to Farnborough to be fitted in with the general assembly. 
Further details of the inspection of the engines were next given by 
Dr. E. S. Moult, chief engineer of the de Havilland Engine Company. 
Referring to the report of his company’s investigation, Dr. Moult said 
that there was no evidence of dumm functioning of any engine prior 
to the accident. Although the engines were very badly damaged on 


impact with the sea, and a good deal of analysis work had to be done, 
this conclusion was reached because there were no signs of any seizure 
anywhere, and on none of the engines were there any undue signs of heat. 

No evidence had been found that the engines themselves had been on 
fire, although there were signs of fire in their vicinity, “Had any 
serious defect occurred within the engines themselves,” Dr. Moult con- 
tinued, “then we should have expected to find much more definite 
indications in the burning of important components. All the evidence 
of fire was external.” More signs of fire had been found underneath 2 
the engines than on top of them, confirming the fact that the centre- rf 
section came down in an inverted position. This was also apparent 
from the impact damage on the top of the engines. 

Al four impellers had been recovered, and were found to be intact 
on their shafts, although there was extensive corrosion. One turbine 
disc was missing, but the other three, practically undamaged, were in . 
position. The turbine shrouds had suffered some damage by impact ‘ 
with the sea, but there had been no penetration of the shroud by i 
either the turbine wheel or any turbine blade. “I am satisfied,” Dr. ‘4 
Moult said, “there was no bursting or disintegration of the turbine 
disc.” Mr. J. P. Graham, Q.C. (for the Crown), next quoted two 
further conclusions from Dr. Moult’s report: “There is evidence 
indicating that the damage sustained by all engines occurred in two a 
phases, but the evidence is insufficient to establish the time interval >. 
between these two phases,” and “There is evidence that in the first case <a 
similar shock loading was imposed upon all four engines resulting in the 
failure of the hub shaft of No. 2 and producing cracking in the spigot 
recess radii on the hub shaft flanges of the other three. There is not 
sufficient evidence for me to say why this loading resulted in the 3 
detachment of the turbine disc only of No. 2 engine.” 

Dr. Moult commented, “At first there was a contradiction in the “ 
evidence because we saw some of the damage had undoubtedly occurred 
while the engine was at rest and there was other evidence which showed 
—-speaking particularly of No. 2 engine—that the damage had occurred 
while the engines were rotating at some speed. At first we did not 
understand it but it became more apparent as the investigation pro- 
ceeded, and we came to the conclusion in the end that the rotating 
damage occurred at some period due to a shock or to a very suddenly 
applied moment, whereas the static damage occurred, we feel, on impact 
with the sea.” 

Concerning the cracks found in the turbine-disc hub shafts, Mr. 
Graham asked, “Have you considered what sort of movement of the 
aircraft could have caused those cracks to appear in the shaft?”—“Well, 
of course we have no positive proof of that, but it is perfectly consistent 
with a high gyroscopic loading, in other words a sudden change of 
direction of the aircraft either in pitch or in yaw.” 

Mr. Graham: You heard my learned friend Sir Lionel, when he was 
opening this case, say something to this effect, that the engines can be 
given a completely clean bill of health. Do you agree with that state- 
ment?—Yes, I agree that the whole evidence indicates that the engines 
in no case were the prime cause of failure of the aircraft. 

Formal evidence concerning the second Comet accident, that to 
G-ALYY near Naples, on April 8th, was next presented to the court. 
The first witness was Capt. D. E. Holland Martin, D.S.O., D.S.C., R.N., 
who was in command of H.M.S. Eagle at that time. H.M.S. Eagle 
and H.M.S. Daring, he said, were ordered to search for the missing 
Comet on April 9th. Throughout that day, Avenger aircraft from Eagle 
carried out searches, until in the afternoon bodies were sighted and ; 
reported 30 miles N.E. of Stromboli by an Elizabethan airliner. By hf 
nightfall, five bodies had been recovered by the boats from Eagle and ot 
Daring. 

Nothing of any significance was recovered the next day, Capt. Holland 
Martin continued. The depth of the water in the area where the 
bodies were found varied between about 520 and 580 fathoms. 

Mr. P. C. Pinfield, B.E.A. station superintendent at Ciampino Air- 
port, was next recalled, and stated that he had noticed no unauthorized 
persons in the neighbourhood of G-ALYY during its 24-hour stop at 
Rome on April 7th-8th. Capt. Bernado Russo, supervisor of Rome 


4 Air Control at Ciampino in April, then gave details, through an inter- 
= = _ — preter, of the last R/T. communication between G-ALYY and Rome: G 
5 this was at 1858 hr G.M.T. 
The next witness was Mr. R. H. W. Clarkson, B.O.A.C.’s station ' 
operations officer, who stated that a message from YY received at Cairo 


, ; fo SIS at 1905 had read, “I have left Rome at 1830. I am bound for Cairo 


where my estimated time of arrival is 2120. I am ascending to 35,500ft. 
My estimated tank weight is 36,051 kilos.” 
' After referring to the emergency services which had been alerted ‘ 
‘ig { = after the lack of further communication from the Comet, Mr. Graham ; 
Nie NF ; : inquired about the subsequent action taken. The search and rescue 
: : < action, Mr. Clarkson said, appeared to be well co-ordinated and as 
well organized as possible. is 
Dr. R. D. Teare was next recalled, and said that he had conducted io 
post-mortem examinations on four of the victims of the Naples Comet So 
accident. There was a general similarity between the injuries and Abie 
{ causes of death of these four bodies, and also a similarity between these ; 
. injuries and those of the bodies in the Elba accident. His conclusions 
: were the same as those he had expressed on the third day of the Inquiry Hcl 
concerning the Elba victims. 
. The affidavits of three B.E.A. and B.O.A.C. employees at Ciampino, ait 
; . relating to the stop of YY at Rome, were next read to the court. Nothing ‘eh? 
x = unusual had occurred in the pre-flight preparations of the aircraft or : red 
(Later evidence: page 669) * 
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AND NOW—ALFA, BRAVO, CHARLIE 


fb a decision taken in 1951 to introduce a new phonetic alphabet 

all too well known. It was intended that it should be 
standardized for airline and possibly military use all over the world. 
During the war the British Ack, Beer system had been abolished 
in favour of a standard allied system, the well-known Able, Baker, 
Charlie. When, later, Alfa, Bravo, Coca was first proposed it 
came in for a large share of criticism, so much so that a number of 
1.C.A.O. member countries refused to employ it. The whole 
concept of standardization therefore broke down and the best that 
could be agreed upon was a six-month trial period during which 
as many people as possible of as many different language groups 
as possible were encouraged to wrap their tongues round the new 
syllables. 

But from the general tumult of abuse there eventually crystal- 
lized a series of valid objections, not the least of which was the 
feeling that since Alfa, Bravo, Coca had been developed by a 
group of people not directly concerned with the actual operational 
problems of phonetic alphabets, the airlines were being asked to 
use “untried equipment,” while being held responsible for any 
failure that might occur. When lives might be at stake this was a 
serious matter. Other objections, particularly from British pilots, 
centred round the fact that such symbols as Nectar and Victor 
could be too easily confused and that, for instance, there seemed 
to be no valid reason for stretching the traditional Fox to Foxtrot. 

It is true, however, that the Able, Baker, Charlie alphabet pre- 
sented difficult and even insuperable problems in tongue twisting 
for those whose language group and pronunciation characteristics 
were widely separated from our own. y was accordingly 
set up within I.C.A.O., having the title of United Kingdom Com- 
mittee, to investigate Alfa, Bravo, Coca and to conduct what many 
must have hoped would be little more than a phonetic autopsy. 
The committee consisted of representatives of the aircraft opera- 
tors, the fighting services, airline pilots and phoneticians. 

The conclusions they reached, however, have now been 
embodied in a report shortly to be submitted to L.C.A.O. They 
are unanimous and it is recommended that a modified Alfa, 
Bravo, Coca should be adopted. The modifications suggested con- 
sist simply enough in the alteration of six of the Alfa, Bravo, 
Coca’s symbols; viz Coca to revert to Charlie, Foxtrot to Fox, 
Metro to Mike and Extra to X-ray; furthermore, it is suggested 
that Nectar should blossom forth as Nugget and Union as Uniform. 

After their deliberations, the working party of the U.K. Com- 
mittee produced a report which embodies a study of the intelligi- 
bility of four phonetic alphabets by Dr. Elizabeth Roberts of 
the Medical Research Council in conjunction with the Aviation 
Operational Research Branch of the M.T.C.A. To make it clear 
just what Alfa, Bravo, Charlie is and what problems are entailed 


During on emergency operation against locusts a West African Airways Dakota distributed 15 tons of poisoned bran to infested areas in two days. 
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Trans-Canada’s first Vickers Viscount completing its acceptance flights. 
It is one of 22 now being built for operation by T.C.A. in Canada and 
into America. 


in its foundation, the working party’s report has been published 
and is available on application to the M.T.C.A. (Telecommunica- 
tions 9), 19-29 Woburn Place, London, W.C.1. 


BRAN LIFT—AND DROP 


FRICAN airlines are not always able to confine themselves to 
the routine work of transporting passengers and freight on 
their routes. An instance of extra-curricular operations was one 
recently undertaken by West African Airways Corporation in 
answer to an S.O.S. stating that locust swarms were moving into 
the fertile crop-growing areas on the borders of Northern Nigeria 
and French West Africa, south of Lake Chad. A brief survey 
was immediately carried out in a Dove, and in the meantime seats 
and fittings were removed from a Dakota. 

In conjunction with the Resident of Bornu Province a plan 
was worked out for the scattering of poison-impregnated bran and 
the main requirement was to deliver this bait in 50 Ib double 
sacks to forces on the ground. The first drops were made accur- 


On the right, the aircraft is being loaded; left, the sacks are heaved overboard to those waiting below. 
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LIMITED WARRINGTON 


Colour Photograph by The Times “REVIEW OF INDUSTRY 
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This aircraft testing rig can be 


arranged to give varying air 


pressures from 200 Ibs.9” 


upwards, or a controlled flow 
of air for special require- = 
ments. Every servicing 


need can be met by 


this one unit. 


BOREAS WORKS - BEDDINGTON - CROYDON 


TELEGRAMS: PERCUSSIVE, CROYDON TELEPHONE: CROydon 5504/7 
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As shown by this new 
study from Seattle, there 
is nothing unconventional 
about the Boeing 707’'s 
landing attitude. The 
prototype, now engaged 
on the second phase of 
flight trials, has reached 
a height of 42,000ft and 


ately from about 50ft but it was found that some of the sacks 
burst on hitting the ground. It was not possible to obtain other 
stronger sacks, so instead drops were attempted from even lower, 
—_< L was found possible to do the job successfully from as low 
as 20ft. 

For the brief period of the operation Dakota G-AMJU was 
based at Maiduguri. In two days 15 tons of the bran was delivered 
precisely and then quickly scattered by natives assembled from 
the surrounding villages. The operation was largely successful, 
and from the pilots’ point of view without hazard until the arrival 
of large numbers of hawks which were also attracted by the bran. 
This was one of several unusual duties undertaken by the Dakota 
before it returned to the U.K. 


LYMPNE CLOSES 


‘THE use of Lympne as an aerodrome for public use ceased on 
Sunday last, exactly four weeks after Silver City Airways trans- 
ferred their remaining scheduled services to their new private 
airfield at Ferryfield. The M.T.C.A. states that former owners or 
their successors are being given an opportunity of buying back 
their land but that land not so bought back will be offered for sale 
by tender. “The possibility that the land may be bought for use 
as an aerodrome,” says the Ministry cautiously, “is not excluded.” 
Tenants of hangars and other buildings at Lympne are being per- 
mitted to remain on a day-to-day basis, and their aircraft are 
permitted to use the airport provided that they do not carry 
passengers for hire or reward. No other flying is allowed. 


fHE AMERICAN AIRLINES DISPUTE 


A PRELIMINARY report has been published by Mr. David L. 

Cole, the neutral assessor appointed to settle the dispute be- 
tween American Airlines and the Air Line Pilots’ Association 
concerning non-stop coast-to-coast flights by DC-7s. It will be 
remembered that in July and August pilots of American Airlines 
conducted a 25-day strike in protest against the westbound 
schedule, which exceeded by an average of 35 minutes the maxi- 
mum flight time of eight hours stipulated by U.S. Civil Air 
Regulations. 

Mr. Cole held discussions for a period of two weeks with repre- 
sentatives of the airline and A.L.P.A. at Ithaca, N.Y., where he 
is a visiting professor at Cornell’s Industrial and Labour Relations 


School. His preliminary report recommended that non-stop coast- 
to-coast flights should continue, “subject to conditions and restric- 
tions to be worked out by the parties.” He added that tensions 
had been so built up over the issue that it was wise to make only 
preliminary recommendations to serve as guides to the disputing 
parties. If they failed to resolve their remaining differences them- 
selves he would make his final report and recommendations shortly 
after November 26, 1954. 


WORLD AIR FARES AGREEMENT 


N° revolutionary decisions were reached at the 1954 sessions of 
the I.A.T.A. Traffic Conferences, which concluded last month 
in Venice. The function of the conference was to settle fares, 
rates and conditions of carriage on the international services of 
the 71 I.A.T.A. airlines for the twelve month period beginning 
April Ist next. Altogether nearly 500 resolutions were passed, the 
majority calling for slight increases—or, in fewer cases, decreases— 
in fares. As reported in Flight of October 22nd, detailed tables 
of some 30,000 individual rates and fares are now being drawn up 
for filing with governments by November 26th. 

Delegates were unable to agree on a new programme of cargo 
rates for the North Atlantic and further discussions will have to 
be held between the 13 airlines directly involved before the existing 
agreements expire on March 3lst. The problem here is that of 
reconciling two opposing philosophies; some airlines believe in 
attracting extra cargo traffic by offering big discounts for bulk 
shipments, while others feel that the existing system of special 
rates for specific commodities would, by further development, 
achieve the same end. The fact that the I.A.T.A. airlines collec- 
tively can move cargo from “anywhere to anywhere” means that 
the North Atlantic rates can influence traffic in most other areas. 

In the western hemisphere the only major fare adjustment will 
be reductions of 7 to 8 per cent in tourist rates between Mexico 
City and Panama and some new excursion fares in the Caribbean 
area. In Europe, fares on some routes are being increased by 2.5 
to 5 per cent in order to cover operating costs and to “iron out 
anomalies in the tariff structure which have come to light during 
the first full year of tourist services in that area.” 

The formation has been announced of a “European Creative 
Fares Board,” which will ensure that the setting up of special 
fares for off-peak and night services will develop new traffic with- 
out diluting normal revenues. There will be few changes in 


The first of Capital Airlines’ Viscounts (right) is now taking shape at Hurn. Meanwhile, flight and ground staff are being taught to handle 

the new equipment. On the left is a class of Capital Airlines airframe engineers receiving instruction from Mr. W. C. Foster at Vickers- 

Armstrongs Aircraft Servicing School, Weybridge: (left to right) Mr. E. J. Almassy, Mr. V. H. Luecke, Mr. R. W. Hoffmaster, Mr. N. A. 
Stickley, Mr. T. J. Clifford and Mr. E. J. Hutchins. 
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The closing of Northolt as a civil airport 
(page 665) coincided with the withdrawal 
of Vikings from scheduled service with 
B.E.A. A Viking appears in the back- 
ground to this study of Pionair G-AHCZ, 
which made the last scheduled departure 
from Northolt on Saturday last. 


CIVIL 
AVIATION... 


fares between Europe and the Middle 
East and Africa ncreases of up to 
5 per cent will apply to fares between 
Europe and Dakar and also on the 
routes to Madagascar, Reunion and 
Mauritius. 

“Equipment differential” fares, 
which permit operators of twin- 
engined unpressurized aircraft to 
charge less than the big airlines with 
more modern equipment, are being 
introduced within the Far East; they 
will, however, apply only to certain 
round-trip excursion services. There 
will be practically no alterations in fares over the North Atlantic. 
Next March a special working group is to meet in Bermuda to 
discuss ways of attracting more traffic during off-season months. 

First-class and tourist fares were established for the new S.A.S. 
Polar services, a reduction of about £6 10s being allowed in view 
of the lesser distance. On South Atlantic routes existing fare- 
levels will be maintained, but operators of non-pressurized aircraft 
between Spain and South America will be permitted to introduce 
“B” services, costing about 20 per cent less than the normal 
tourist rate. 

Delegates spent much time considering the “physical differences 
between first and tourist class services.” A new list of minimum 
seating densities for aircraft now used on tourist services was 
adopted. In an attempt to indicate seating requirements for future 
aircraft, the conference adopted in principle a formula which 
takes into account floor space per passenger and which co-relates 
the width and the pitch of the individual seat. 


S-55 CERTIFICATED 


HE award of an unrestricted Certificate of Airworthiness for 
the Westland-Sikorsky S-55 helicopter was announced last 
week-end. This news coincides with the delivery, on October 31st, 
24 hours ahead of the contract date, of the first of two S-55s 
ordered by B.E.A. The C. of A. covers all categories of operation 
including public transport for passengers, mail and freight. 
On completion of acceptance tests, the first B.E.A. S-55 was 
flown from the manufacturers’ airfield at Yeovil to Gatwick, the 
headquarters of the Corporation’s Helicopter Experimental Unit, 
by Capt. J. H. Cameron, chief helicopter pilot of B.E.A. 
Registered G-ANFH and named Sir Ector, the aircraft is fitted 
with seven passenger seats arranged in two banks of two facing 
rearward and one row of three facing forward. As in B.E.A.’s 


In the cockpit of B.E.A.’s first $-55 is Captain “Jock” Cameron; the 

cheery send-off is from Mr. E. C. Wheldon, managing director of West- 

land Aircraft, Ltd.; the occasion, reported above, was the handing-over 
of the newly certificated “Sir Ector.” 


fixed-wing aircraft, seats are upholstered in dark red and the cabin 
interior is grey. This and the companion S-55, to be delivered 
during December, will be fitted with flotation gear enabling 
them to alight on water in the event of emergency; the weight 
of this gear will reduce payload to five passengers plus baggage. 
B.E.A. propose to use the two helicopters for a regular passenger 
service between London Airport and the South Bank city terminal, 
beginning in April next year. 

Licensed production of the S-55 was begun by Westland Air- 
craft in 1951 and the first aircraft was ready for delivery to the 
French Navy in 1953. Subsequent deliveries of S-55s include 
five to S.N.C.A.S.E., five to British and Norwegian whaling com- 
panies and 20 (against an order approaching 100) to the Ministry 
of Supply for use by the Navy and R.A.F. The manufacturers 
state that the number of S-51s and S-55s so far delivered (more 
than 175) exceeds the combined total of all other European 
constructors of helicopters. 


BUSINESS TRAVEL ON CREDIT 


OLLOWING a concession by the Bank of England, residents 

of the United Kingdom and its Colonies and Dependencies 
can now take advantage of the Universal Air Travel Plan spon- 
sored jointly by I.A.T.A. and the Air Transport Association of 
America. The plan enables holders of recognized credit cards 
to travel without cash payment in any part of the world on the 
routes of the 72 subscriber-airlines. The cards are issued in return 
for a £150 deposit from the holder or his employer. 

Already nearly 180,000 cards have been issued in dollar countries 
and in Belgium and Switzerland, but until now currency restric- 
tions have prevented their use by residents of sterling countries. 
It is thought that the Bank of England’s decision may pave the way 
for similar concessions by other Commonwealth countries. The 
cards, which may be used only for business travel by holders in 
sterling countries, have no limit as to amount, time and area of 
travel. 

The Universal Air Travel Plan, incidentally, should not be 
confused with the hire-purchase system lately introduced by 
American airlines; its purpose is simply to overcome the difficulty 
of carrying and exchanging large quantities of cash or travellers’ 
cheques in order to buy airline tickets overseas. 


AMERICAN DECCA 


‘THE setting up of a wholly owned subsidiary in the United 
States has been announced by the Decca Navigator Co., Ltd. 
On October 28th a contract was signed in London between this 
new company, the Decca Navigator System, Inc., and the Bendix 
Aviation Corporation of Detroit, Michigan, under which the 
American firm will manufacture Decca Navigator transmitting 
and receiving equipment in America and will also be responsible 
for the exploitation of the Decca system there. 

Commenting on the agreement, the Decca Navigator Co. says 
that the tie-up with an American manufacturer of the stature of 
Bendix must herald a major step in the advancement of the Decca 
system “if only because the new contract firmly establishes the 
fact that Bendix . . . have satisfied themselves on the intrinsic 
merits of the Decca system of navigation.” 

One of the immediate reasons for the agreement, it is thought, 
may be the lack of an American navigation aid for helicopters, an 
application for which European experience shows the Decca 
system to be extremely well suited. 
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In ADDITION to electronic computers for special 
requirements, such as Tridac and Agwac, ELLIOTT 
BROTHERS (LONDON) LTD. design and build 
analogue and digital electronic computers for the 
solution of complex problems in industry and science, 
with resultant economies in time, effort and cost. 


Data handling ; the evaluation of trajectories in vital 
defence research; the prediction of strains in structures 
under extreme conditions ; the high-speed tabulation 
of mathematical functions ; these are typical of the 
varied computing problems in research and design 
now being solved on ELLIOTT Electronic Computers, 
with enormous savings in man-hours of calculation. 


TRIDAC, the largest electronic computer in this country 
and one of the largest in the world, was designed and built 
in collaboration with the Royal Aircraft Establishment by 
Elliott Brothers (London) Ltd. 


ELLIOTT BROTHERS (LONDON) LTD., COMPUTING MACHINE DIVISION, ELSTREE WAY, BOREHAMWOOD, HERTS. 


~ 


< 


The Elliott Computing Service, staffed with Elliott 
mathematicians who have had years of experience in 
high-speed computing techniques, makes available to 
industry and science the use of electronic computers on 
a time-hire basis. This service is now being con- 


siderably expanded to meet increasing demands. 


CONSULT 


FOR COMPUTING 


TELEPHONE : ELSTREE 2040 


| 23 4 
ND NOW SYDNEY. Wednesday, 
iz Mr. Beale. Australian Supp! | 
Minister, announced to-day that ihe 
| largest electronic calculatin macn- 
ine_ot its ma tne southern 
4a emispner€ would soon operating 
a e ong-range weapons estab- 
lishment at Salisbury: South Aus; 3 
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FLEXIBLE PIPES 


Synthetics lend strength 
to Dunlop Hose 


In Dunlop Flexible Pipes—the arteries of modern hydraulic, fuel, oil, 
coolant, oxygen, pneumatic and fire extinguisher systems—strength and 
security are basic essentials. The pipes must be able to absorb the most 
severe vibrations. They must be able to accommodate high impulsing 
pressures. They must be ready to damp or smooth out the high stresses 
set up by fluctuating pressures. They must possess long fatigue life. They 
must in short, be utterly dependable. 


Same principle 
Naturally, each flexible pipe—whether in the low, medium or high pressure category 
—is individually designed for the job it has to do. The principle of construction is, 
however, the same in all cases—the hose is built up of rubber (or rubber-like material) 
with textile or wire reinforcements adequate to the demands of pressure, length and 
volume change, and fatigue resistance. 

The importance of the ability of the seamless extruded lining tube 
to resist the action of the fluid or gas that passes through it and 
to withstand extremes of temperature is obvious. Equally clear 
is the fact that conditions of service (though generally severe) 
vary enormously. 

No one compound and no one basic material is suitable for every 
application. It is the devising and formulation of these materials 
that may be called ‘creative chemistry’. In this field both natural 
and man-made (or synthetic) rubber can be compounded to meet 
the special demands of each application. 


End Fittings 

It is equally important that the metal end fittings shall be of 
sound engineering design so that the maximum efficiency and 
service can be obtained from all pipe assemblies. 

In the high pressures range Dunlop lip-seal principle is used. 
This type of end fitting is unique and increases its sealing proper- 
ties in proportion to the rise of pressure in the hose. 

In the pressure ranges employing metal braid reinforcements, 
the tensile load is carried by the wire braid. Rubber displace- 
ment is thus reduced and bore obstructions due to ‘cold 
flow * is eliminated. 


Research Centre 

In work of this type, Dunlop is particularly fortunate. Both in 
the factory and in the huge Research Centre at Castle Bromwich 
the Aviation Division has at its disposal what is probably the 
finest combination of experience and research skill available in 
the industry. 

Dunlop flexible pipes combine the skill of the research chemist 
and the engineer. Their success is proved by performance—and 
by the number of famous manufacturers and famous aircraft 
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CHEMISTRY 


Moulding 


Vacuum 


The use of laminated plastics for 
moulding radomes, wing tips, turrets 
and other structures is a growing 
practice in the aircraft industry. 

The Dunlop Aviation Division is 
producing rubber vacuum moulding 
bags for use with this process. The 
bags are tailored to constructors’ 
requirements and the rubber used is 
capable of withstanding temperatures 
of 140°C throughout the period of 


cure. 


with which they are associated. 
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champions! 


One reason for the success of FR pressure refuel- 
ling equipment is the extremely simple design and 
lightweight construction of each individual com- 
ponent. Generally acknowledged as _ setting 
to-day’s standard of smooth, even flow with low- 
pressure loss, to ensure rapid turn-round, FR 
refuelling equipment is now also in growing 
demand for marine craft and fighting vehicles. 


The FR Non-Return Valve—1-23 ozs., for 
} in. size—is the lightest valve of its type in 
existence, is simple to install, and needs no ser- 
vicing. Its low pressure loss, perfect sealing 
characteristics, low opening pressure and small 
overall diameter ensure its suitablilry for many 
special applications. Available in sizes up to 3 in. 


FLIGHT REFUELLING LIMITED 
Tarrant Rushton Airfield, Blandford, Dorset. 


Conforms to International Pressure Fuelling Standards 
Telephone: Blandford 501. Telegrams: Refuelling, Blandford. 


Dress wear by | 
AUSTIN REED > 


Gf Regent Suvcet 


Woven exclusively for us, our dress wear cloth 


is moth-proofed and never varies in shade. 


Because of this identical black you can wear the 
same trousers with ‘tails’ or dinner jacket and 
replace a single article without having to order 


a complete new outfit. 


Double-breasted Dinner Jacket 154 guineas. 


Trousers 7 guineas. Tail Coat 19 guineas. 
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Royal Air Force and 
Fleet Air Arm News 


Royal Visit to No. 90 Group 


HEN H.R.H. the Duchess of Glouces- 

ter, Air Chief Commandant of the 
W.R.A-F., visits the headquarters of No. $0 
Group at Medmenham next Friday, 
November 12th, the Queen’s Colour of 
the R.A.F. in the United Kingdom will be 
paraded. 

The Duchess will be received by A.V-M. 
J. G. W. Weston, C.B., O.B.E., A.O.C. 
No. 90 Group, and will watch a fly-past of 
six Lincolns, six Varsities and six Meteors 
from Watton, Norfolk. 

No. 90 Group is a home formation under 
the direct control of the Air Ministry. 
Although bearing a group designation, it 
has in fact command status and administers 
and controls a number of establishments 
and units. The most important of these 
are the Central Signals Establishment, the 
Radio Engineering Unit and the Central 
Signals Area. 


Wyvern Grounding 


‘THE Wyverns operating with the Medi- 
terranean Fleet were recently tempor- 
arily grounded as a routine precaution fol- 
lowing two accidents. In the first accident 
a Wyvern from H.M.S. Albion, flown by 
Lt. B. Macfarlane, struck the sea and sank 
rapidly. The pilot operated his ejector seat 
under water and, though he is reported to 
have experienced some trouble from his 
parachute, which became deployed, and to 
have suffered some injuries, he escaped 
with his life. This is thought to be the first 
successful live under-water ejection in the 
F.A.A., but the whole problem of under- 
water ejection is already being studied at 
R.A.E. Farnborough, where dummies are 
being ejected under water and the effects 
of the operation studied. 


Memorial Service 


N November 16th, at noon, a memorial 
service is to be held for Air Chief 
Marshal Sir Roderick M. Hill, at St. 


An appealing study of Vickers-Supermarine Swift F.1s—czne of numerous excellent photcg ‘anhs 

in the publication “Aircraft of the Royal Air Force,” now being issued by the Air Ministry asa 

recruiting booklet. This publication is supplied free of charge to the young hopefuls who write 
to the Ministry asking for pictures of aircraft. 


Margaret’s, Westminster. Accommodation 
will be reserved for friends and representa- 
tive bodies, and application for tickets 
should be made to Air Ministry [S.4 (d)], 
Whitehall Gardens, London, S.W.1, not 
later than November 6th. 


Malayan Awards 
‘THE following awards for distinguished 
service in Malayan operations appeared 
in the London Gazette for Friday, October 
29th. The details concerning the awards 
are taken from the official citations. 
C.B.E. 

G/C. S. E. Mackenzie, who commanded 
Advanced Air Headquarters, Malaya, from 
November 1952 until February 1954, when the 
Headquarters moved to Kuala Lumpur. In 
this appointment, he was responsible for the 
co-ordination of all requests for air support 
from army and police units, and for planning 
and mounting the operations. Many of the 
procedures and methods now in use in Malaya 
were originally instituted and developed by him. 

O.B.E. 

W/C. A. D. Grace, D.F.C., who has been 
in charge of the administration of R.A.F. 
Station, Tengah, since November 1951, where 
administration has been far more difficult and 
complicated than is normal on the majority of 
stations. In spite of these difficulties, adminis- 
tration has progressed smoothly and efficiently 
and the fact that the personnel of all units have 
remained happy and contented is very largely 


due to the hard and conscientious work that 
W/C. Grace has performed. In addition to 
administrative work, W/C. Grace has flown 
100 hours as pilot. 

M.B.E. 

F/L. G. M. Wade, Air Headquarters, who 
has nearly completed his tour in Malaya. He 
took an early and enthusiastic interest in the 
Jungle Rescue Team, which was established at 
Changi, and became its Training Officer. By 
his tireless efforts during evenings and week- 
ends, he brought the team to a high pitch of effi- 
ciency. When Air Headquarters Malaya moved 
to Kuala Lumpur and the Changi team was 
dissolved F/L. Wade immediately set about 
forming a new team at Kuala Lumpur which 
now consists of over 20 airmen. He has also 
become a qualified parachutist and has made 
13 descents. F/L. Wade spends most weekends 
taking the team into thick jungle. He teaches 
jungle-craft, navigation, anti-ambush drills, the 
preparation of clearings for casualty evacuation 
and supply dropping, weapon training with 
sten and bren guns, rifles and grenades, and 
radio operating. 

(To be Continued) 


Pathfinder Party 


ON Friday evening last the Pathfinder 
Club held its tenth annual party to 
celebrate the anniversary of the opening of 
the club premises in Mount Street. About 
60 members attended the function, at which 
the usual candle-decorated horseshoe cake 
was cut. 


The Scottish squadrons of the Royal Auxiliary Air Force recently held a boll in the 

Gleneagles Hotel, Perthshire. On the left the Duke of Hamilton (centre) is seen 

with F/O. J. N. Daly and Mrs. Daly at the ball. Below, W/C. W. G. Duncan Smith, 

Marshal of the R.A.F. Sir William Dickson and W/C. J. H. Scott are about to play 
a round of golf on the Kings Course at Gleneagles on the day following. 
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Barbara M. Pike 
with the Sash of 
Merit presented to 
her by A.V-M. Yarde, 
C.V.0., C.B.E., Com- 
mandant General of 
the R.A.F. Regiment, 
at a recent passing- 
out porade at the 
W.R.A.F. Depot, 
Hawkinge, Kent. 


A.V-M. J. G. Hawtrey 


HE death occurred in San Remo, Italy, 

on August 26th of A.V-M. J. G. 
Hawtrey, C.B.E., who, since August, 1952, 
had been A.O.C., Iraq. 

A.V-M. Hawtrey was born in June, 1901, 
and educated at Eton. He served during 
the war in the Middle and Far East, and 
in 1945 became A.O.C. No. 21 Group, 
Flying Training Command. In the fol- 
lowing year he became Director of Intelli- 
gence (Operations) at Air Ministry. 


Sea Devon C. Mk. 20 


U NDER the above designation, ten Dove- 

type aircraft have been ordered by 
the Ministry of Supply for communication 
flying in the Royal Navy. They will be de- 
livered during the spring of next year and 
will be powered by D.H. Gipsy Queen 70 
Mk 2 engines driving D.H. 1000-type air- 
screws 


~ — 


Against a background of high cirrus cloud, three instructors of the Ferry Training Unit at 
Benson disport themselves. They are F/L. A. W. Horner, F/L. J. Davis—who, perhaps, 
thought to fly that way because he hails from New Zealand—and F/S. F. Hicks, A.F.M. 


Helicopter Experimental Unit 
[NX a written reply in Parliament, Mr. 
Head, Secretary of State for War, re- 
vealed that 38 helicopters are now em- 
ployed to meet the Army’s needs. Of these, 
24 are provided by the R.A.F. and 14 by 
the Royal Navy. About 100 helicopters 
are on order for the R.A.F. The first step 
towards the foundation of an independent 
Army helicopter unit is the establishment 
of a joint R.A.F.-Army Helicopter Experi- 
mental Unit under the jurisdiction of the 
Army. The unit is to study the use of heli- 
copters as a means for providing greater 
mobility for the Army in the field. 


“H” Reservists for C.D. 


THE second reading was recently moved 
in Parliament of the Civil Defence 
(Armed Forces) Bill. This Bill is designed 
to provide for the training by the Home 
and Health Departments of certain 
National Service reservists so that they 
could be mobilized in time of war to form 
Civil Defence mobile columns. 

The latest strategic considerations 
emphasize the need for such units, and the 
R.A.F. releases into the Class H reserve 
more men than it would immediately re- 
quire to mobilize in the event of war. It 
is therefore proposed that certain Class H 


Little Rissington at Point Cook: Members of the Examining Wing of C.F.S. are greeted on 

arrival in their Valetta. (Left to right) F/L. M. J. Wilson, R.A.F.; S/L. L. M. Cairns, 

RAAF; F/O. L. G. Huddy, R.A.F.; W/C. T. S. Ingledew, R.A.A.F.; S/L. J. T. Lilleystone, 
RAF. and W/C. D. A. Wright, RAAF. 


reservists shall be called up for 15 days in 
each of their three years of reserve service 
for training, first, in the technique of 
rescue work, second, for moulding into 
efficient rescue teams and third, for the 
formation of rescue columns. Other men 
who can only be spared for one 15-day 
period, or who are physically unfit for fire- 
fighting, yet have previous driving experi- 
ence, would be employed to form mobile 
ambulance columns. 

It is proposed to call up some 15,000 men 
for fire-fighting and rescue training during 
1955-56, and for this purpose three estab- 
lishments are to be built, equipped and 
manned at a cost of £375,000. The first 
men will be called for training in the early 
summer next year. 

Finally, it is considered that in the event 
of a nuclear attack, members of the armed 
services would inevitably be called upon 
to assist in rescue operations, and plans are 
being considered to provide some form of 
rescue training in the forces for this 


purpose. 


Presentation 


WHEN No. 68 Squadron held their re- 
union in London last month, S/L. 
Leete, a former commanding officer, pre- 
sented on behalf of past and present mem- 
bers a silver tankard to Mr. L. W. Kohler 
for organizing the first ten reunions of the 
squadron. 

No. 68 is a night fighter squadron, 
formed in 1942 by G/C. the Hon. Max 
Aitken, D.S.O., D.F.C., and operated 
Beaufighters and Mosquitoes. Disbanded 
after the war it was re-formed in 1950 and 
is now part of 2nd T.A.F. 


No. 23 Squadron 


HISTORY is being compiled of No. 
23 Squadron and the commanding 
officer, S/L. P. S. Engelbach, asks for rele- 
vant matter and photographs to be sent to 
him at R.A.F. Coltishall, Norwich, 
Norfolk. 


Reunion 


HE annual dinner of the R.A.F. Middle 
East 1914-1923 club will be held at the 
R.A.F. Club, Piccadilly, London, on 
Wednesday, November 10th. A.V-M. A. 
E. Borton will be in the chair. 
Tickets (35s.) from S/L. A. D. L. Car- 
roll, Langley, Saffron Walden, Essex. 
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The “R.E.8” 
i your issue of October 15th, may I draw your attention to the 
article by J. M. Bruce, M.A., concerning the “Harry Tate.” 

On page 577 of your issue it is stated, “The first squadron to 
be equipped with the type was No. 21 . . . in February 1917.” 

I think you will find that No. 52 Squadron was the first to be 
so equipped. I went overseas (France) with this squadron in 
November 1916, from Hounslow aerodrome. 

In the early days of 1917 the casualties we had in accidents, 
spins, etc., had such a demoralising effect that they were exchanged 
with the B.E.2Es of No. 34 Squadron (then commanded by 


Major Blount). 
Chichester, Sussex. T. A. M. Rawes, 
(late S/L., R.A.F.) 

{Mr. Bruce has seen this letter from S/L. Rawes and makes the 
following observations :—I am indebted to $/L. Rawes, not merely for 
his correction, but also for clearing up a matter which puzzled me 
greatly while I was writing the R.E.8 history. 

I allowed myself to be misled by two apparently conflicting state- 
ments in Vol. III of “The War in the Air.” I could find no explanation 
anywhere in the official history which resolved the conflict; yet the two 
separate statements are now proved to be correct in themselves. 

In the footnote on page 285 of the volume in question it is stated : 
“Between October 1916 and April 9th, os further squadrons arrived 
as follows: No. 52 (R.E.8), 16th November; .. .” Yet in Appendix XII, 
which gives the Order of Battle of the R.F. ra on 9th April 1917, almost 
five months later, the equipment of No. 52 Sqn is given as 18 B.E.2e’s. 
In the absence of any explanation of this apparent retrogression I con- 
cluded that the first statement was incorrect, an assumption not so 
absurd as it might appear, for even the official history is not completely 
free from error. 

S/L. Rawe’s letter not only supplies the very necessary information 
to explain why No. 52 Sqn should have had first R.E.8s and subsequently 
B.E.2e’s, but it emphasises admirably the dangerous nature of the early 


The R.T.1. 
WAS most interested to find a reference to the R.T.1 in the 
history of the R.E.8 appearing in your issue of October 15th. 
In my scrap-book of the 1914-18 war I have a faded snapshot 

with the caption “R.T.1. A mongrel aeroplane with R.E.8 
fuselage, Bristol Fighter mainplanes, and 200 h.p. Hispano-Suiza 
engine.” I took the snapshot early in 1918 when I was under 
flying instruction with No. 55 T.S. at Lilbourne, near Rugby, 
and remember the circumstances quite distinctly; in particular 
the speculation amongst the group on the tarmac as to what the 
strange aircraft approaching from the west could be—and our 
surprise when, having taxied to the hangar, the pilot and sole 
occupant removed his helmet and leather coat and produced from 
the rear cockpit a “brasshat” and a British-warm. What his name 
and rank were I do not remember, but he had flown from our 
wing headquarters at Castle Bromwich. 

It was from this pilot’s lips that we learned that his aircraft 


CORRESPONDENCE 


The Editor of “‘Flight”’ does not hold himself responsible for the views expressed by correspondents in these columns; 
addresses of the writers, not necessarily for publication, must in all cases accompany letters. 


was an R.T.1 (Reconnaissance Type 1) and we gathered that it 
was some individual’s idea, for a likely fighter-cum-bomber-cum- 
reconnaissance machine, to fit Bristol Fighter wings to an R.E.8 
fuselage and increase the engine power. We were in no doubt as 
to the R.E.8 fuselage and Hispano-Suiza engine, but accepted his 
word about the mainplanes. 

The fin was not marked R.T.1 as in your illustration, but I 
can decipher the number in my snapshot (painted large on the 
fin) as B6626. 

I am glad to have had the confirmation of Flight that there 
was in fact such an aeroplane, for so many people have questioned 
the accuracy of the name R.T.1 in the caption to my snapshot. 
Can history confirm “my” R.T.1, I wonder? 
Knaresborough, Yorks. 


H. C. W. Scoveti 


Neville Duke's Hunter and its shock wave referred to below. 


Shock-wave Phenomenon 

RATHER belatedly, I am enclosing a photograph which I took 
at the S.B.A.C. Display, showing what I presume to be a 

shock-wave preceding the Hunter 6. 

I have seen plenty of pictures of shock-waves taken in wind- 
tunnels, but have not previously seen one recorded in the open air. 
No doubt the fairly high moisture-content in the air made the 
local compression vi — to the camera. 

I must apologize for the quality of the picture, but it is a 


So a of one corner of the negative. 
Guildford W. L. HENERY, 


Technical Director, Anticoustic, Ltd. 


Nov. 6. British Interplanetary Society: “Medical Aspects of Flight 
above the Atmosphere,"’ by Col. P. A. Campbell, U.S.A.F. 

Nov. 6. British Interplanetary Society (Midlands branch): “Radar and 
Space Travel,’ by J. Nicoll. 

Nov. 10. Radar Association: Talk on production of B.B.C. television 
film series, “War in the Air,"’ by P. Dorte and J. Elliott 
(at Lime Grove Studios). 

Nov. 10. Institute of Transport: Anniversary luncheon. 

Nov. 11. R.Ae.S. Main Lecture: “Boundary Layer Control,"’ by Dr. G. V. 
Lachmann, F.R.Ae.S. 

Nov. 12. Helicopter Association: “Helicopter Production,”’ by E. J. 
Boulger. 

Nov. 16. R.Ae.S. Section Lecture: “Uses of the ‘Ace’ Computor,"’ by 
Dr. E. T. Goodwin. 

Nov. 17. R.Ae.S. Graduates’ and Scudents’ Section: “Bird Flight and the 
Aeroplane,’ by Capt. J. L. Pritchard, 

Nov. 20. British interplanetary Society (North- West branch): “Extra- 
Terrestrial Observatories,"" by C. A. Cross, M.A. 

Nov. 20. British Interplanetary Society (provisional Yorkshire branch): 
“Space Vehicles,"’ by D. A. Parish. 

Nov. 23. Helicopter Association: Films, in association with the R.Ae.C. 

Nov. 25. R.Ae.S. Section Lecture: “Development and Investigation of 
Fatigue Cracks,”’ by Or. N. Thompson, B.Sc. 

Nov. 25-26. Institute of Metals: Discussions on papers dealing with 
titanium and other subjects. 

Nov. 26. Lighter-chan-Air Reunion, Londonderry House. 

Nov. 27. British Interplanetary Society (provisional Scottish branch): 
“The _— as a Scientific Instrument,’’ by M. W. Ovenden, 
M.A., B.Sc. 


FORTHCOMING EVENTS 


Nov. 27. British Interplanetary Society (provisional Western branch): 
“Possible Methods of Propulsion in Space,"’ by L. R. Shepherd, 
Ph.D., B.Sc. 

Nov. 30. Guild of Air Pilots and Air Navigators: 25tn Anniversary 
Celebrations. 

. R.Ae.S. Graduates’ and Students’ Section: “Seaplanes— 
Development of Water-based Aircraft Design,"’ by R. F. R. 
Storey, B.Sc.(Stud). 

4. British Interplanetary Society: Annual —— meeting. 

9. R.Ae.S. Section Lecture: “Problems of Structural Design,"’ by 


D. James, B.Sc., A.F.R.Ae.S. 

10. International Federation of Air Line Pilots Association: Tech- 
nical meeting on airborne radar. 

10. Helicopter Association: “Possibility of che Flight Simulator as 
a Training Aid to Helicopter Pilots'’—informal discussion, to 
be opened by Norman Hill. 

10. Women's Engineering Society: 4 evening. 

R.Ae.S. Branch Fi «tures (to Dec. 10): 8, Henlow, ant 

Trophy Races and Their Influence on yah ag Design, " by G/C L. S. 

Snaith; Bristol, “Exploration of Space,’” by A. Cc. Clarke. Nov. 9, 

“New Materials for Aircraft Construction,"’ by G. O. Jones. 

Nov. 18, /.0.W., junior members’ evening. Nov. 19, Belfast, annual 

Greene Brough. annual dinner dance. 

Nov. 22, Henlow, “The Aeroplane and its Engine,"’ by A. Cdre. F. R. Banks; 
Belfast, “Plastics in Aircraft,"’ by H. Baker. Nov. 23, Boscombe Down, 
“Bird Flight,"’ by Capt. J. L. Pritchard. Nov. 24, Bristol, “User Problems 
in Industry,”’ by B. S. Shenstone. 

Dec. 1, Luton, “Rubber.”’ 
Dec. 7, Bristol, “Living Machines,"’ by W. Grey Walter. Dec. 9, |.0.W 
annual general meeting and film show. Dec. 10, Bristol, Christmas Ball 

(jointly with Inst. C.E., Inst. Mech.£. and Inst. S.E.). 
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“Mach One,” by Mike Lithgow. Allan Wingate, Ltd., 12, 
Beauchamp Place, London, S.W.3. Price 12s 6d. 
‘THE great advantage, amongst a few disadvantages, and the 
great merit of this book is that it was written by Mike Lithgow 
himself, and as such it is a most interesting personal document. 
In 151 pages Mike Lithgow, chief test pilot of Vickers Super- 
marine, telis of his flying life from 1939 onwards, not as a series 
of desperate climaxes and dramas in operational and test flying, 
but in a purely personal, level and often delightfully pungent 
style. 

Short of a Saint Exupéry the most interesting aviation writer 
must be a test pilot because his professional approach to flying 
is of necessity analytical and accurate. The average man in the 
street may shiver delightedly at the supposed perils and complica- 
tions of jet flying, but the pilot’s approach to the whole problem 
is nearly always conditioned according to the average tension and 
satisfaction of the métier. 

The value of Mach One is that the author has expressed 
the approach to and atmosphere of flying far more sincerely and 
accurately than, for example, a Pierre Closterman. Yet it is diffi- 
cult from the level tones of the narrative to appreciate fully the 
peculiar hazards of flying from an aircraft carrier in such opera- 
tions as the sinking of the Bismarck or the maintenance of a 
reconnaissance 200 miles out from a carrier 800 miles from land 
when a navigation aid is available only in the direst of emergencies. 

One feels that the most worthwhile and, for Mike Lithgow, the 
most satisfying part of his aviation career began only when he 
achieved his ambition of attending the Empire Test Pilots’ School 
and, as he puts it, got bitten by the bug of development test 
flying. One could wish that he had given a more detailed descrip- 
tion of a most interesting sojourn at Patuxent River, the U.S. Naval 
Air Test Centre, and possibly that he had spent less time des- 
cribing the ferrying of Attackers to Pakistan. The final chapters, 
however, are ample compensation for any shortcomings in what 
went before, even despite the fact that he has inevitably fallen 
between the two stools of blinding the lay reader with science 
and leaving the enthusiast technically unsatisfied. 

In the final analysis Mach One will remain as a valuable human 
document and as such it is definitely worth a place on the collec- 
tor’s bookshelf. 


“Royal Air Force 1939-1945,” Volume III: “The Fight is Won,” 
by Hilary St. G. Saunders. Her Majesty's Stationery Office. 
Illustrated. Price 13s 6d. 


‘THE frontispiece illustration to this third and final volume of 
the history of Royal Air Force operations in World War 2 is 
a portrait of Marshal of the Royal Air Force Lord Portal of 
Hungerford. It is well chosen, for, as Chief of the Air Staff from 
1940 to 1945, Lord Portal played a tremendous part in creating 
the British and Allied air supremacy that made victory certain 
in every theatre of war. 

With him, in the final chapter, three other famous names are 
singled out for special mention—Tedder, Dowding and Harris. 
A fifth should be added; for it was by perpetuating the policy of 
Lord Trenchard—*“attack is the key to air victory”—that these 
great leaders and their colleagues first won the Battle of Britain 
and then carried the war to the enemy’s camp. In Germany, on 
the other hand, the deterioration of the Luftwaffe, from a balanced 
force of fighters and bombers in 1940 to an almost entirely defen- 
sive fighter force in 1944, left little hope of turning the tide of 
battle. 

If the Luftwaffe had merely sent its night fighters ranging over 
our bomber stations in 1944-45, it would have achieved far more 
than by letting them wait in the skies over France and Germany. 
Instead, it mounted very few intruder raids in 1943, none in 1944 
and only two in 1945, in one of which 19 aircraft of Bomber Com- 
mand were shot down over or near their bases—a dreadful hint of 
what might have been. 

Scores of other lessons can be learned from this book: the vital 
importance of photo-reconnaissance; the futility of expecting quick 
victory to follow concentrated bombing of “panacea” targets such 
as ball-bearing factories; the ever-present need to counter the 
menace of the submarine; the value of minelaying from the air, 
which accounted for 32 per cent of all German ships sunk or 
damaged; and—a lesson we have already forgotten—the ability 
of flying-boats to do some jobs that no other aircraft can do. 

Most important of all, the reader is shown that there must be 
no question of a choice between quality and quantity. The free 
world can survive only if it has a big enough force o the world’s 
finest aeroplanes, manned by the right kind of crews, to ensure 
air supremacy through attack right from the start of any war. 
Mr. Saunders paints a vivid picture of what such a force can 


FOR THE BOOKSHELF 


achieve. We see how Hitler’s almost invincible war machine was 
shattered and routed by the overwhelming might of Allied air 
power. Panzer divisions lost half their strength before entering 
action. Transport in the Cherbourg area became so pathetic that 
U-boats had to be used to carry anti-tank ammunition. 

The immense achievements of armies and navies are not 
belittled. But victory rode on the wings of the rocket-firing 
Typhoons that choked the fields, roads and ditches of Falaise with 
death; the Halifaxes and Lancasters which laid the carpets of 
bombs over which our troops advanced; the precision-bombing 
Mosquitoes; and the ceaseless work of Coastal Command to 
control the seas. 

The lessons are duplicated in the chapters dealing with the Far 
East. Indeed, the campaign in Burma might not have been 
possible at all but for Allied air supremacy. We tend to think of 
air supply as a fairly new idea, dating from the Berlin Air Lift of 
1948-49. Yet, in Burma, Allied armies of 356,000 men were 
maintained in the field solely through air supply, by 17 squadrons 
of transport aircraft which did the work of many thousands of 
lorries in an area where lorries could not have been used at all. 
Nor is air evacuation a recent product of the Korean War; for 
110,761 wounded were flown to safety in Burma, many of them 
by tiny liaison aircraft from clearings inside enemy territory. 

There is much more of interest and enduring value in this 
book. Details are given of some of the war’s “secret weapons,” 
such as the Azon radio-controlled bomb; “canned battle”; radio 
countermeasures (including use of the Fuhrer’s own voice to jam 
enemy broadcasts!); the German “Aphrodite”; and “Thetis.” 
And the “let’s-not-be-beastly-to-the-Japs” brigade might like to 
read about the Ghurka soldier who was flown to hospital in excru- 
ciating pain after being bound to a tree with strips of flesh cut from 
his thighs and legs by these little gentlemen. 

To overcome such evil cost the lives of 70,253 aircrew of the 
Royal Air Force killed and missing in action, not counting all those 
who died in training and non-operational accidents. Their achieve- 
ments, and those of their colleagues who survived, in terms of 
such things as bombs dropped, enemy ships and U-boats sunk, 
are summarized in cold, impersonal statistics in the final chapter 
and the 13 appendices. But there was a glory in their deeds that 
far outshines mere columns of figures. 


“Aircraft Recognition Manual,” by C. H. Gibbs-Smith. Putnam 
and Co., Ltd., 42 Great Russell Street, London, W.C.1. Fully 
illustrated. 10s 6d. 


Tus new edition of what used to be called The Air League 
Aircraft Recognition Manual contains photographs, silhouettes 
and descriptive notes on some 200 aircraft. It is one of the very 
few books on the market which attempts also to give basic instruc- 
tion in the art of aircraft recognition. Experienced spotters might 
wince at references to the Neptune’s “prim face with pronounced 
Adam’s apple,” and to the Saab J-29 as “a species of globe-fish 
which can puff out its belly to look larger than life”; but such 
comparisons often stick better in the mind of a beginner than the 
conventional “high aspect ratio sweptback shoulder wing” kind 
of instruction. 

A few of the criticisms of the earlier books still apply. The 
silhouettes are small and badly positioned for quick reference. 
Some of the photographs are trimmed too close to noses, fins and 
wing-tips; and old blocks showing, for example, prototypes of the 
Venom F.B.1, Panther, Saab 29, Hunter, Varsity and Hastings 
should have been replaced. But the new edition appears to set a 
high standard of accuracy, which is vitally important in a 
of this type. 


“The Boys’ Book of Aircraft,” by Laurence C. Bagley. Blackie 
and Son, Ltd., 16 William IV Street, London, W.C.2. Fully illus- 
trated. Price 3s 6d. 


HIS little book is worth buying for its colour drawings alone, 

because they are both technically accurate and artistically 
excellent. Instead of producing mere pretty-pretty portraits of 
aeroplanes, Mr. Bagley has captured something of the character 
of his 31 subjects, by showing them in action. His Sabre taking 
off looks, characteristically, like a goldfish floating up to an ant’s 
egg. The others include a Sabre pilot’s view of a Mig-15, a superb 
picture of a Wyvern dropping its torpedo and a Viscount being 
serviced in the B.E.A. hangars at London Airport. 

The text is not quite so happy. Some details are out of date; 
there are one or two mistakes (first flight of the Gannet was 
September 19th, 1949, not 29th); and the recognition features are 
a little naive in places, although we must admit that the idea of an 
“outside fin and rudder” rather appeals to us! 
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Valves for Guided Missiles and 
the Aircraft Industry 


Securing complete pressure control of acids, 
liquids and gases. 
Standard specifications and to requirements. 


1.V. PRESSURE CONTROLLERS LTD. 


SALES ORGANISATION 


GUEST INDUSTRIALS LTD. 


For trade enquiries : Write to Box “A’’ 
Engineering Div., 81 Gracechurch St., London, E.C.3 
Mansion House 5631 


THE BANK 
AT THE AIRPORT 


When you arrive in England at one of the airports 
shown below, you will find a branch of the Midland 
Bank in the passenger arrival building. These offices 
are specially equipped to meet the necds of those who 
travel by air, and the services they provide are 
available to you whether you are a customer of the 
Bank or not. 


AIRPORT BRANCHES at 


LONDON AIRPORT and MANCHESTER 


DHDSDSD DS DDD DD D5 DD D5 


MIDLAND BANK 
Over 2,100 Branches in England and Wales 


D 


5 NOVEMBER 1954 FLIGHT 27 ts 
: 
\ 
4 
as 
4 
: 
4 
i 
if 
Fs 


28 FLIGHT 


5 NovEMBER 1954 


WIND TUNNEL ENGINEERS 
FLIGHT TEST OBSERVERS 
AND DRAUGHTSMEN 


THE BRISTOL AEROPLANE CO., 
AT FILTON, 


urgently require the following staff to carry 
out an extensive programme of research and 
development:— 


INTERMEDIATE AND SENIOR WIND- 
TUNNEL ENGINEERS to staff the new sub- 
sonic and supersonic wind tunnels. 


Applicants should possess either a degree or 
Higher National Certificate in Aeronautical or 
Mechanical Engineering. Experience of wind- 
tunnel work is essential for the senior posi- 
tions. 


INTERMEDIATE AND SENIOR FLIGHT 
TEST OBSERVERS to staff the Fixed Wing 
and Rotating Wing Sections of the Flight 
Research and Development Department. 


Applicants should possess either a degree or 
Higher National Certificate in Aeronautical 
or Mechanical Engineering, or a degree in 
Physics or Mathematics, and they should be 
interested in extensive flying during flight 
trials, and flight trial analysis. 


INTERMEDIATE AND SENIOR 
DRAUGHTSMEN are required in both the 
Wind Tunnel Department and the Flight 
Research and Development Departments to 
undertake the interesting and varied model 
drawing, instrumentation and structural work. 


Good salaries are offered, with prospects 
under excellent working conditions, with exten- 
sive pension and welfare schemes. 


Applications, giving details of experience, 
qualifications and salary required, quoting 
D.O. 27, should be addressed to the 

PERSONNEL MANAGER, 
THE BRISTOL AEROPLANE CO., LTD., 
AIRCRAFT DIVISION, 
FILTON HOUSE, BRISTOL 


SIR W. G. ARMSTRONG WHITWORTH 
AIRCRAFT LTD. 
BAGINTON, Nr. COVENTRY 


GUIDED WEAPONS 


There are vacancies for the following Technical Staff for 
work on Guided Missiles: 
ENGINEERS with University Degree or equivalent quali- 
fication and with experience on Service radar/radio 
equipment or similar industrial experience. Required for 
responsible positions to undertake testing and preparation 
of guided missiles for flight trials. Age limits 27-38 years, 
ELECTRONIC ENGINEERS with experience of research 
and development work on radar, television or similar fields, 
and preferably with Service experience. A University 
Degree or similar qualification is essential. Required to 
undertake research and engineering development on various 
forms of communication systems and for work connected 
with the overall electrical design of guided missiles. 
SENIOR AND JUNIOR STRESSMEN with either 
University Degree or H.N.C. for work on guided missile 
airframes. 
DESIGN DRAUGHTSMEN preferably with experience 
on aircraft structures for work on guided missile airframes 
and associated equipment. 
AERODYNAMICISTS required for work on all aspects 
of supersonic flight. Qualifications should be an Honours 
Degree in either Mathematics, Physics or Aeronautical 
Engineering. 
PHYSICISTS AND MATHEMATICAL PHYSICISTS 
to solve problems covering the whole Guided Missile field. 
Candidates should be capable of original work after 
suitable training. 
For successful candidates there are excellent opportunities 
carrying attractive salaries and conditions, as well as 
participation in pension and life assurance schemes Apply 
to Personnel Manager. 


ARMSTRONG-WHITWORTH AIRCRAFT LTD. 
L64 


OPPORTUNITIES 
FOR 


DESIGN DRAUGHTSMEN 


Excellent opportunities exist for 
SENIOR AND JUNIOR 
DRAUGHTSMEN 
in our expanding 
RESEARCH AND DEVELOPMENT 
DEPARTMENT 


The Company has a wide range of designs 

in progress covering the expansion of our 

Electro Mechanical Aircraft Equipment and 
allied Electrical Accessories. 


Our requirements include Draughtsmen with 
experience on aircraft design construction. 


Good Salaries Offered e Five Day Week 
Superannuation Scheme e Sports Club, etc. 


WESTERN MANUFACTURING 


(READING) LIMITED 


The Aerodrome, Woodley, Reading 
Tel.: SONNING 2351 
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PRESS DATE — Classified advertisement 
“‘copy’’ should reach Head Office by 
FIRST POST THURSDAY for publication 
in the following week's issue subject to 


space being available. 
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CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 4/- per line, minimum 8/-, average line contains 6-7 words. Special rates for Auctions. 
Contracts, Patents, Legal and Official Notices, Public Announcements, Tenders 5/- per line, minimum 10/-. 
Each paragraph is charged separately, name and address must be counted. All advertisements must be strictly 
repaid and should be addressed to FLIGHT Classified Advertisement Dept.. Dorset House, Stamford Street, 
andon, 5.E.1. 
Postal Orders and cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd., 
and crossed & Co. 
Trade Advertisers who use these columns regularly are allowed a discount of 5% for 13, 10% fer 26 and 15% for 
52 consecutive insertion orders. Full particulars will be sent on application. 
Box Numbers. For the convenience of private advertisers, Box Number facilities are available at an additional 
charge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added to the 
advertisement charge. Replies should be addressed to ‘‘Box 0000, c/o Flight,”” Dorset House, Stamford Street, 
London, 8.E.1. 
The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 
for delay in publication or for clerical or printer’s errors although every care is taken to avoid mistakes. 
Situations Vacant. The engagement of persons answering these advertisements must be made through the local 
office of the Ministry of Labour and National Service etc. if the applicant is a man aged 18-64 or a woman 
aged 18-59 inclusive, unless he or she or the employer is excepted from the provisions of The Notification of 


Vacancies Order 1952. 


Draughtsmen 


in Great Demand 
MEN & YOUTHS 


There is an 


Tools, etc., 


Aero & Jig & Tool 


demand for Aero, Jig and 


AIRCRAFT FOR SALE 


W. S. SHACKLETON, LIMITED 


EUROPE’S LARGEST AEROPLANE DEALERS 
23 years at 175 Piccadilly 
132 different types of aircraft sold. 
Offer for immediate delivery: 
D.H. DOVES 
PERCIVAL PRINCES 
HANDLEY PAGE MARATHONS 
MILES MESSENGERS 
PERCIVAL PROCTORS 


AERONAUTICAL 
RADIO SERVICES LTD. 


Believing that it is better to REPEAT 
oneself than to say nothing at all, 
and, as we have one message only, 


men and Inspectors. 


So acute is the present 
shortage that employers 
are only too anxious to 
engage those with no 
previous practical ex- 
perience who are able 
to prepare neat and 
accurate drawings. 


QUALIFY AT HOME—IN SPARE TIME 
Afcer brief, intensely interesting study under- 
taken at home in your spare time YOU can 
secure an attractive and imteresting post as 
Aero-Draughtsman. Numerous vacancies are 
also available in Electrical, Mechanical, 
Plastics, etc., branches of Draughtsmanship. 


ERE G U DE 


The Free Guide contains 132 pages of 
information of the greatest importance 
to those seeking such success compelling 
ualifications as A.M.1.Mech.E., 
-F.R.Ae.S., A.M.LP.E., A.M.1.M.T., 
Gen. Cert. of Educ., and 8.Sc., etc., 
also R.A.F. Entry (Machs., ecc.), together 
with particulars of our remarkable 
guarantee of 
SUCCESS—OR NO FEE 
Write now for your copy of this remarkable 
publication. It may well prove to be the 


turning point in your coreer...... 
NATIONAL INSTITUTE OF 
ENGINEERING 


(Dept. 427), 148-150, HOLBORN, €E.C.1 
(South Africa: E.C.S.A., P.O. Box 8417, 
Johannesburg). 


* CRACK 
DETECTION 


A quick method of locating 
surface defects in all metals; 
NON-TOXIC, COSTING ONE 
EIGHTH OF PREVIOUS PRO- 
CESSES. Merely coat the 
suspect part with two prepara- 
tions, and any microscopic 

fissures become immediately 
| apparent. Requires no special- 

ised or skilled operators. 


Covers requirements of Civil Aircraft 
Inspection procedure B1/8-2. 


-CHEK 


Write for fullest details 


Ww S. SHACKLETON, Ltd., 175 Piccadilly, Radio and Radar equipments, and, 
* London, W.1. Cables: “Shackhud, don.” 
Telephone: HYDe Park 2448-9. {0070 without other interests in the In- 


AIGLET TRAINER 

MILES MAGISTER COUPE 
MILES MAGISTER 
AIRSPEED CONSULS 


R. K. DUNDAS, LTD. 


A types of aeroplanes. 
? DOVES, fully overhauled and modified. 
3 PROCTOR IIIs, full C. of A. 


AUSTER Mark Vs, reconditioned and re-uphol- 
stered and full C. of A. at prices around £500 accord- 


to specification. 


ing 
2 PROCTOR Vs, very low hours, full C. of A. Quo- 


tations on request. 


AND many other interesting “Magic Carpets’’ and 


keen prices. 
Fo® everything aeronautical. 


K. DUNDAS, Ltd., 29 Bury Street, London, 


¢ $.W.1. Tel.: WHI. 2848. Cables: “Dundasaero, 


Piccy, London.” 


UNRESTRICTED DOUGLAS DAKOTA 
ITTED Pratt and Whitney engines. Series R.1830. 
Four details and specification to Principals only: 


AEROSERVICES LIMITED 


CROYDON AIRPORT, ENGLAND 


[0559 


we again bring your attention to our 
Servicing Organisation. Here we 
specialise in the overhaul of Aircraft 


dustry, we have concentrated our 
efforts towards efficiency in this 
particular field. 


With highly skilled Technicians and 

the finest Test Equipment, we are 

ready and willing to service your 

equipments and to maintain them 
to the highest standards. 


Try our Service once, we know you 
will REPEAT. 


DOMAN ROAD, 


CAMBERLEY, SURREY 
Telephone: Camberley 2341. 


Tel.: CROydon 9373. Cables: Aeroserv, Croydon. 
[0940 FLYING 
HELMETS 
CARTWRIGHT HAMILTON AVIATION of all types 
M‘Y we suggest that you give us the opportunity of including 
fulfilling your requirements in regard to the pur- LEATHER 
chase or disposal of any type of aircraft; our range 
includes all light aircraft, as well as commercial machines. CELLULAR 
LEASE contact Cartwright Hamilton Aviation, at DR 
282 Kensington Street, W.14, iLL 
Room 4, Terminal Building, Croydon Airport. el.: 
Croydon 7744. [0751 OXYGEN 
IR SERVICE TRAINING, Ltd MASKS 
A TELEPHONE 
HAMBLE, Southampton, RECEIVERS 
AVE for disposal two Dakota aircraft, fully recondi- FLYING 
tioned and converted to passenger /freighters, with GOGGLES 


current 


apply to the Commandant. 
XCEPTIONAL 3-seat Proctor I. 2 
stery, 5-channel Murphy M.R.60. C. of A. expires 


Certificates of Airworthiness.—For details, 


July 1956.—Particulars apply Box 8765. 


ILES Hawk Trainer III; 5 months to C. of A. 
Engine hrs. remaining, 179. £195.—Midland Acro 


Club, Birmingham Airport. 


IGER MOTH aircraft for sale. Hants and Sussex 
Aviation have for disposal a quantity of Tiger Moth 


Rumbold uphol- 


[0971 


(2832 


(2842 


C. J. FOX & Sons (Aviation) Ltd. 


117 Victoria Street, London, S.W.1 
Tel. ViCtoria 0204/5736 Cables : Eyebolts, London 


aircraft for immediate delivery. Some aircraft are ex- 
M.o.S., whilst others have expired C.s of A. Prices 
range from £70 to £120 ex Portsmouth.—Write, The 


Airport, Portsmouth, or phone 73947, for further 
details. [2819 


MASK TUBE ASSEMBLIES, SPARES,"etc. 

We are the complete stockists for pilots’ 

personal flying equipment of civilian and 
service pattern. 

Send 3d. for Illus. Cat. Terms to Flying Clubs. 

D. LEWIS LTD. (DEPT. F.) 


124 GT. PORTLAND ST., LONDON, W.1! 
Tel.: Museum 4314 Grams.: Aviakit, Wesdo, London 
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INSTRUMENT DIVISION 
BOVINGDON 


OVERHAULS 


GYRO-INSTRUMENTS 
AIR DRIVEN 
ELECTRICAL 
AC/DC PHASE 

including 
CALIBRATION 


ELECTRICAL 
MEASUREMENTS 


MOVING COIL 


INSTRUMENTS 
(including 
RATIOMETER SYSTEMS) 


MACHMETERS 


ACCELEROMETERS 


OXYGEN INDICATORS 


CABIN AIRSPEED 
INDICATORS 


TACHOMETERS 


AUTOSYN COMPONENTS 


full details from:— 


ELD AIRCRAFT 
RVICES LIMITED 


129/182 


FLIGHT 


5 NOVEMBER 1954 


AIRCRAFT WANTED 


1941 Hotchkiss Foursome drop-head 
coupé (a rare car in beautiful condition; new hood; 
unmarked cellulose; one owner) for cabin-type aircraft. 
Auster preferred. Current C. of A.—Tel.: Bri 

21960. 2821 


AIRCRAFT FOR HIRE 


IPER CLUB—hire and fly yourself; moderate rates, 
hour, day, week or month. 
A. WAL TER, Gatwick Airport, Horley, 
Horley 1420 and Horley 1510, Ext. 
Cables: “C ubeng, London. (0: 265 
USTERS for hire; anywhere in the U.K. or Con- 
tinent. Ideal for —— hours for commercial; 
Aeriai photography, etc. fleet available. or 
weekly rates.—Portsmouth yo Club, Airport, Ports- 
mouth. Tel. 717641. (2820 


AIRCRAFT ACCESSORIES AND 
ENGINES 


A, J]. WALTER. 

items are available ‘rom our large 
STARTERS, N3EY, E.80.756. 

(COMPASSES B.16, P.12. 


AGNETOS SF4L-8, SFI14LU7, SF4LN8, 
SP4RN8, S4LN20 
ARBURE TTORS NAYSEL, PD12H4, PD12H3, 
PD12F2, PD12F5, MA3SP. 
pumps G6, AN4100, ANAIOL, AN4102. 


Yacuum pumps B.8, B.12. 
PARKING plugs C26S, C34S, RBIOR. 
(GENERATORS O-1, M-1. 


ND lots more accessories, hydraulic parts and other 
spares which are available to remove the wrinkles 
from harassed operators of all types of aircraft. 
A J]. WALTER, Gatwick Airport, Horley, Surrey. 
* Tel.: Horley 1420 and Horley 1510, Ext. 105. 
Cables: “Cubeng, London.” [0268 
YVENDAR, Croyden Airport, suppliers of aircraft 
components, engines and ancillary equipment for 
British and American aircraft.—Vendair, Croydon 5777. 


[0605 

REFAIRC -RAFT SERVICES, Broadbridge Heath 
(Tel. 11), Horsham. Instrument and autopilot 
overhaul, test. sales. Dakota and most other instru- 
ments from stock. (2645 


AIRCRAFT PROCUREMENT 


PECIALIST in the procurement of aircraft and 

aviation equipment on behalf of clients at home and 
overseas. Representation and agencies invited. 

P. CAPT. EDWARD MOLE, B.Sc., A.F.R.Ae.S., 

31 Dover St., London W.1. Tel.: Grosvenor ioeoi 

0401 


AIRCRAFT SERVICING 


REPAIRS and C. of A. overhaul for all types of air- 
craft.—Brooklands Aviation, Ltd., Civil Repair 
Services, Sywell Aerodrome, Northampton.  Tel.: 
Mountol 3218. [0307 


CLOTHING 


R A.F. and R.N. officers’ uniforms purchased; large 
* selection of R.A.F. officers’ kits for sale, new and 
reconditioned.—Fishers, Service Outfitters, 85-88 Wel- 
lington Street, Woolwich. Tel.: Woolwich 1055. [0567 


CLUBS 


Quansy Flying Club, Croydon Airport. M.C.A. 
approval for private pilots’ licences. Open seven 
days a week. Croydon 5152. [0292 
IGHT flying on Auster aircraft. Contract rates.— 
Vendair Flying Club, Croydon Airport. Croydon 

777 [0607 
ONDONERS! Your most accessible and reasonable 
club. M.C.A. approved course. Austers 45/- hour, 
trial lesson 17/6. Phone Penguin Flying Club, Vic. i oa 
028 

HERTS and Essex Acro Club, Stapleford Tawney 
Aerodrome. M.C.A. approved pilot's 
licence course. Auster, Tiger, Hornet, Messenger and 
Proctor aircraft. Trial lesson, 35/-. 15 miles centre of 
London. Central Line Underground to Theydon Bois, 
bus 250 to Club. Open every day.—Tel.: Stapleford 
210. (0230 


CONSULTANTS 
| Ww. | Ltd., 7 Lans- 
Place, Cheltenham. Tel (0291 


VICKERS-ARMSTRONGS 
LIMITED 


now in production of super-priority 
aircraft require: 


Draughtsmen (Senior and Junior) 
preferably with aircraft experience. 
Men with mechanical, structural and 
electrical drawing experience also 

considered. 


Jig and Tooi Draughtsmen 
for machine _ fixtures, 
assembly tools and jigs. 


Aircraft Planners, Ratefixers, 
Estimators and Inspectors 


Write giving full particulars, includ- 
ing age and salary required to: 
Personnel Department, 
South Marston Works, 
Swindon, Wilts. 


H. M. HOBSON LTD. 


have vacancies in the Research Groups 
for 
PROJECT ENGINEERS 
and TECHNICIANS 
engaged on the initiation, development 
and performance analysis of advan 


mechanical and _ electrical projects 
relating to: 


(a) Hydraulic flying control equipment 
for supersonic aircraft a guided 
missiles. 

(b) Fuel systems for gas turbines, ram- 
jets and rocket motors. 

Applicants should have a sound theoret- 
ical education to degree standards. 
Write, stating age and full particulars 

of education and ‘experience, to: 

Technical Director, 
H. M. HOBSON LTD. 
HOBSON WORKS, FORDHOUSES 
WOLVERHAMPTON, STAFFS 


GROUND POWER UNITS 


a wide range of Petrol-Electric plants with out- 

puts from T2 volts 25 amps to 28.5 volts 600 

amps. British & U.S.A. makes. Also mobile 
rectifier power units. 


MOBILE TEST TROLLEYS 


Hydraulic (Type 109), Instrument test (Type 
C.1.), Cabin pressure (Mark 1), and many other 
types available. 


BLACKBUSHE AIRPORT, CAMBERLEY, SURREY 
Camberley 1600 (Ext. 230) 


AIRCRAFT SPRING WASHERS 


TO B.S. 
SPECIFICATION 
S.P.47 


CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 
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CANADAIR 


LIMITED-MONTREAL 
Invite applications from 
AERODYNAMICISTS 


THERMODYNAMICISTS 
and 
SENIOR ENGINEERS 
FOR PRELIMINARY DESIGN 


AERODYNAMICS 
Applicants should have proven ex- 
perience in development of methods 
of analysis, project air loads analy- 
sis, power plant analysis, perform- 
ance prediction, stability and control 
(powered controls) and transonic 

aerodynamics. 


Applicants should hold a degree, 
H.N.C. or O.N.C. with apprentice- 
ship or equivalent, and have a 
minimum of six years’ experience. 


Several permanent positions are 

vacant offering excellent remunera- 

tion and opportunity for advance- 
ment. 


Moving and settling-in allowances. 
Passages provided for whole family. 
Insurance and pension schemes. 


Application forms from: 


J. H. DAVIS 
European Representative 


CANADAIR LIMITED 
c/o Canadian Dept. of Labour 
61 GREEN STREET 
LONDON, W. 


NORMALAIR LTD. 


have vacancies at Yeovil for the 
following staff:— 


* Draughtsmen. 
D.O. Checkers. 
* Performance Technicians. 
Laboratory Technicians. 
* Stressmen. 
Development Engineers. 
Technical Illustrators. 
Technical Writers. 
Spares Compilers. 
Technical Clerks. 
for work on aircraft pressurising and 
air conditioning equipment, including 
cold air units and high altitude 


breathing equipment, and other new 
projects. 


Starred vacancies also exist at our 
London Factory at Cricklewood. 
Generous superannuation scheme. 
Excellent prospects. 


Rapidly expanding organisation. 


Applications, stating age, experience 
and salary required are to be addressed 
in the first instance to the 
Personnel Officer, 
Normalair, Ltd., Yeovil, 
Somerset, 
quoting reference 12/N/1/54 


CONSULTANTS 


ING COMMANDER R. H. STOCKEN, 
F.R.Ae.S., Eagle House, 109 Jermyn Street, 
London S.W.1. Tel.: Whitehall 8863. (0419 
K. DUNDAS, Ltd., have been giving the correct 
* answer to aviation problems for twenty years. 
Technical. Purchas: perations. Marketing.—29 
Bury Street, London $.W.1. WHI. 2848. [0560 


CONTACT LENSES 


ODERN Contact Lens Centre, 7 (D1) Endsleigh 
Court, W.C.1. Deferred terms. Booklet sent. [0342 


MAPS 


Fo SALE: Aviation maps, half million and a few 
four miles to the inch maps cove: most of Europe. 
Send for list.—Survey Flying Club, Croydon oe 


MISCELLANEOUS 


TEEL framework of large building, hangar or ware- 
house for sale. 120ft wide. Suitable export. First 
class condition. Price one half of present replacement 
value.—Bellmans, Terminal House, S.W.1. [2824 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


TH! Air Transport Advisory Council give notice that 
they have received the undermentioned applications 
to operate scheduled air services :— 
PPLICATION No. 387 (amended) from Silver City 
Airways Ltd., of 1 Great Cumberland Place, 
London, W.1, for a seasonal vehicle ferry service with 
Bristol 170 aircraft for the carriage of vehicles, passengers 
and supplementary freight between Ferryfield and 
Basle at a frequency of from two to 14 services weekly 
during the season from mid-December to the end of 
the kaster holiday each year, for seven years, 
from December 195 
ROM Airwork, Ltd., of 15 Chesterfield Street, 
London, W.1:— 
PPLICATION No. 401 for a seasonal inclusive 
tour service, in conjunction with Harold Ingham, 
with Viking aircraft, for the carriage of passengers and 
supplementary freight between London (Blackbushe) 
and langier at a frequency of three services during the 
season from the last Saturday in July to the last Satur- 
day in September each rae for a period of seven years, 
commencing July 30th, 19 
PPLICATIO No. 402 for a seasonal inclusive 
tour service, in conjunction with Harold Ingham, 
with Viking aircraft, for the carriage of passengers and 
supplementary between London (Blackbushe) 
and Catania, at requency of three services during 
the season from the first Saturday in August to the first 
Saturday in October each year, for a period of seven 
years, oneemeness August 6th, 1955 
PPLICA’ TION No. 403 for a seasonal inclusive tour 
service, in conjunction with Harold Ingham, with 
Viking aircraft, for the carriage of passengers and 
supplementary freight between London (Blackbushe) 
and Malta, at a frequency of three services during the 
season from the first Saturday in August to the first 
Saturday in October, each year, for a period of seven 
years, commencing August 6th, 1955. 
PPLICATION No. 404 for a seasonal inclusive 
tour service, in conjunction with Harold Ingham, 
with Viking aircraft, for the carriage of passengers and 
supplementary freight between London (Biackbushe) 
and Lisbon, at a frequency of three services during the 
season from August 12th to October 12th, each year, 
7 period of seven years, commencing August 12th, 
PPLICATION No. 257/2 from Airviews, Ltd., of 
Ringway Airport, Manchester, for traffic rights 
between Southampton and Isle of Wight 
(Bembridge) on their seasonal U.K. internal service on 
the route Manchester-Southampton (on demand)—and 
the Isle of Wight (Application No. 257) which has been 
approved, at a frequency of one to two return flights per 
week, by the Minister of Transport and Civil Aviation. 
PPLICATION No. 405 from Ea Q Aviation, Ltd., 
of 29 Clarges Street, London, » for a seasonal 
inclusive tour service, in conjunction with Sir Henry 
Lunn, Ltd., for the carriage of passengers and supple- 
mentary freight between London (Blackbushe) and 
Zurich (Kloten) at a frequency of one service fort- 
nighily during the season from May to August inclusive, 
each year, for a period of seven years, commencing 
May Ist, 1955. 
‘TH8se applications will be considered by the Council 
under the terms of reference issued to them by the 
Minister of Civil Aviation on July 30th, 1952. Any 
representations or objections with regard to these appli- 
cations must be made in writing, stating the reasons, 
and must reach the Council within 14 days of the date 
of this advertisement, addressed to the Secretary, Air 
Transport Advisory Council, 3 Dean's Yard, London, 
S.W.1, from whom further details of the applicaticns 
may be obtained. When an objection is made to an 
application by another air transport company on the 
grounds that they are applying to operate the route or 
part of route in question, their application, if not already 
submitted to the Council, should reach them within the 


period allowed for the making of representations or 
objections. 12831 


DE HAVILLAND 
PROPELLERS LIMITED 


gear are invited for the fol- 
low permanent and progressive 


RESEARCH AND DESIGN 
LABORATORY 


A number of vacancies exist for Senior 
Electronic Engineers having experience on 
research or design relating to special 
circuits operating at medium to low fre- 
quencies. Knowledge of physics an advan- 
tage. Qualifications should preferably 
include a good degree, though H.N.C. or 
City and auilds with several years’ work 
on similar problems would prove accept- 
able. The work is interesting and reward- 
ing with excellent opportunities for ad- 
vancement. (Ref. 


SYSTEM ENGINEER 


Electronic Engineer with good practical 
and theoretical background required to 
perform pre-flight measurements on a mis- 
sile guidance system. Experience, initiative 
and adaptability required for this work. 
Working away from base for periods of 
a few days may be necessary. Any previous 
experience of a similar nature would be 
an advantage. (Ref. 78.) 


LABORATORY ASSISTANTS AND 
JUNIOR ELECTRONIC ENGINEERS 


required for a number of posts in the 
Research and Design Laboratories of an 
advanced Guided Missile project. The work 
is interesting and prospects for advance- 
ment are good. For most of these posts 
graduates are required, or applicants hold- 
ing Nationai Certificate or City and Guilds 
with some practical experience. Lack of 
these qualifications should not prevent 
application being made as each case will be 
considered on its merit. (Ref. 80.) 


SENIOR AND JUNIOR 
ASSISTANT PHYSICISTS 


required in a Guided Missile project for 
research and development work. Qualifica- 
tions must include a degree in physics and 
two years’ industrial experience for the 
senior posts and Inter B.Sc. or equivalent 
for the junior posts. Knowledge of elec- 
tronics an advantage. (Ref. 81.) 


SENIOR AND JUNIOR ENGINEERS 


for mechanical design, development and 
construction of up-to-date sub-miniature 
equipment. The work is of a practical 
nature but knowledge of Drawing Office 
procedure an asset. There is also an oppor- 
tunity for the development of the latest 
techniques in connection with this work. 
(Ref. 82. 


Please write in detail, quoting reference 
number of position sought, to:— 


THE PERSONNEL MANAGER 
(Technical Employment) 
DE HAVILLAND 

PROPELLERS LIMITED 
HATFIELD, HERTS. 
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TUITION 


TUITION 


PHOTOGRAPHY 


IVIL Licences? 


VIGAT ION can help and advise you if you 
Civil licence. We can offer classroom and 
tuition for all Pilot/ Navigator licences. Instructi 
A.R.B 
for LR 


test. Lesson material presented with 


colour illustration to simplify study; postal students 


receive personal marking service. 


RITE or phone for our brochure and details of 


fees and casy payment scheme, to: 
AVIGA LION LIMITED, 

30 Central Chambers, Ealing, | 
Phone: Ealing 8949 


FLYING 
[NSTRUMENT FLYING 
CONVERSIONS 


EY®®* facility at reasonable rates from:— 


OUTHEND - ON - SEA MUNICIPAL AIR 
CENTRE and FLYING SCHOOL, Municipal 
Airport, Southend-on-Sea, Rochford 56204. (0452 


LONDON SCHOOL OF AIR NAVIGATION 


F 
O sonal coaching for all M.T.C.A. licences, I Cc. 
Successes highest in country 
courses excellent alternative. Full cov 
Modern presentation. Attractive terms. 


INK, briefing, procedures, 
4 fresher and instrument flying 


Ovington Square, Knightsbridge, $S.W.3. KEN 

8221 (0277 
REE! Brochure giving details of courses, in all 
branches aero eng. covering A.F.R.Ac.S., A.R.B. 
Certs., M.C.A. exams, etc. We are the only postal 


training college operated by an industrial organization 


—Write to E.M.1. Institutes, London, W.4 (0964 
EARN to fly for £26. Instructors’ licences and 
instrument flying for £3/5/- per hour. Night flyin 

£4/5/- per hour. Residence 5 gns. weekly Rensavel 

A. private pilots’ licence course. Specialized course 
for junior commercial pilots’ licence.—Wiltshire School 
of Flying, Ltd., Thruxton Aerodrome, nr. Andover, 


Tel 


Weyhill 352 


Technical and Link training with full briefing 


W.5 


FERS the only integrated and co-ordinated 


Our proven 
methods guarantee income in shortest possible time. 
R/T, type ratings, re- 


want a 
ion for 


multi- 


"(0248 
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“Home 
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F.R.Ae.S., A.R.B.Certs., A.M.1.Mech.E., etc., on 
* “no s, no fee” terms; over 95 per cent. successes. 
For details of exams and courses in all bravches of aero- 
nautical work, navigation, mechani eng., write for 
144- page handbook free. Te LE.T. (Dept. 702), = 
Wright's Lane, London, 070 
RITAIN’S AIR UNIVERSITY CAN TRAIN rOU 
for an airline career. Hundreds of today’s airline 
captains and key maintenance rsonnel are graduates 
of this famous establishment. Courses are available for 
Commercial and Airline Transport Pilots’ L icences, 
Instrument Ratings and Maintenance Engineers’ licences. 
‘OR details of these and other courses, apply to— 
The Commandant, Air Service Training, Ltd., 
Hamble, Southampton. foo 70 
ERONAUTICAL. Comprehensive full-time tech- 
nical and practical training for careers in all branches 
of aviation engineering. Diploma course leads to interest- 
ing executive appointments in civil aviation design and 
development, raughtsmanship, maintenance, etc. 
Extended courses to prepare for A.F.R.Aec.S. and 
A.M.1.Mech.E —Write for prospectus to 
Senior Master, College of Aeronautical Engineering, 
Chelsea, London, S.W.3. Flaxman 0021. [0019 


PACKING AND SHIPPING 


AND J. PARK, Ltd., 143-9 Fenchurch St., E.C. 

* Tel.: Mansion House 3083. Official packers and 
shippers to the aircraft industry. [0012 
PACKING SERVICE, Ltd., Imperial 
Buildings, 56 Kingsway, W.C.2. Tel.; Chancery 
5121-3. Scientific packers to the Services and in- 
dustry. Specialists in the packing of aircraft and aircraft 
components. Approved packers for the Admiralty. 
A.LD., LF.V., C.LA., C.LS., LE.M.S., M.o.S. and 
many foreign Government Departments. [0920 


R.A.F. OFFICERS 
UNIFORMS 
LARGE SELECTION IN STOCK 
NEW AND RECONDITIONED 


FISHERS, 86/88 WELLINGTON ST. 
WOOLWICH, S.E.18 ‘PHONE 1055 


NE Fairchild K.20. 


Ove Williamson's F.24 air survey camera. Offers.— 
Box 8727. (2822 
IRCRAFT cameras K20, K24, F24, F52, etc. We 
have large stecks controls, 
mounts, lenses and processing t 
ARRINGAY PHOTO SUPPLIES M.), = 
Green Lanes, N.4. Mou. 2054. (2762 
MERICAN and British aircraft cameras: large stocks 
of latest models available, including F.24, F. os K8a, 
K20, K24 and G.45, etc. Also spare parts, lenses, "films, 
equipment, etc. Inquiries will receive immediate atten- 
tion. 
IRECT PHOTOGRAPHIC CO., 2 Har- 
row Road (Cnr.) Edgware R: W.2. Tel.: 
PADdington 7581. 


SITUATIONS VACANT 


The engagement of persons answering these advertisements 

mus ib: made through the local office of the Ministry of 

Labour and National Service, etc., ff the applicant is a 

man aged 18-64 or a woman aged 18-59 inclusive, unless 
or she or the employer is excepted from the provisions 
of The Notification of Vacancies Order 1952. 


WORKS MANAGER 


GE 35-45, required by well-known aircraft manu- 
facturing company with several subsidiaries. Appli- 
cants should have had not less than 10 years’ ney 
in the aircraft industry and be capable of assuming full 
control of the production engineering and manufacturing 
departments. 

HIS position, which is a permanent appointment, 
offers excellent opportunities, and an attractive salary 
will be paid to an applicant with the right qualifications 
and record. A pension scheme is available. 

RITE, giving full details of experience, positions 
held, age and present salary to 56, c/o 
191 Gresham House, E.C.2. [2808 


NE “D” licence engineer required, with experience 
on light aircraft engines.—Apply, Chief Engineer, 
Derby Aviation, Ltd., Derby Airport, Derbys. [2804 
NGINE and airframe fitters wanted for work on 
light aircraft. A. or C. licence an advantage.—A 
to Boston Air Transport Ltd., Boston, Lincs. [ 


Invite applications for the following 
positions in the Design Department: 


SENIOR DESIGNER 


Capable of initiating and supervising 

the design of fuel system equipment 

for gas turbines, ramjets, and rocket 
motors. 

This 


offers 


post carries a good salary and 

outstanding opportunitics to 
applicants possessing extensive experi- 
ence in this class of work. 


SENIOR TECHNICIAN 


To control the Performance Section 
dealing with calculations and the pre- 
paration of technical documents relat- 
ing to a wide variety of flying control 
equipment, fuel system components and 
servo-mechanisms for guided missiles. 


In addition there are vacancies for: 
STRESSMEN 
DESIGNERS 
TECHNICIANS 
DETAIL DRAUGHTSMEN 
MODIFICATION DRAUGHTSMEN 


WEIGHT ESTIMATORS 


Write, stating age and full particulars 
of education and experience to: 


Chief Designer, 
H. M. HOBSON LTD., 
HOBSON WORKS, FORDHOUSES, 
WOLVERHAMPTON, STAFFS. 


H. M. HOBSON LID. 


GLOSTER AIRCRAFT CO. LTD. 


GLOUCESTER 
HAVE VACANCIES ON SUPER-PRIORITY 
DESIGN AND DEVELOPMENT PROJECTS 
FOR 


AIRCRAFT 
DESIGN DRAUGHTSMEN 


(SENIOR & JUNIOR) 


Consideration will also be given to Draughtsmen 
with Mechanical, Structural or Electrical experience. 


Also 


STRESSMEN 
(SENIOR & INTERMEDIATE) 
for both strength and flutter calculations. 


The conditions of employment are good with pro- 
gressive salary, good sports and welfare facilities, 
pension scheme, etc. 


AND EMPLOYERS SHOULD 


APPLICATIONS STATING AGE, PREVIOUS EXPERIENCE 


CHIEF DESIGNER 


BE ADDRESSED TO THE 
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FLIGHT 


A. V. ROE & CO. LTD. 


WOODFORD AERODROME 
CHESHIRE 
have vacancies in their newly formed 
WEAPONS RESEARCH DIVISION 


AERODYNAMICISTS 

with honours degree in physics, 
mathematics or engineering, and at 
least two years’ experience, are re- 
quired to work in an aerodynamics 
group on aerodynamic theory and 
analysis of new weapon projects. 
Candidates should have a knowledge 
of supersonic aerodynamics. 


MATHEMATICIANS 

with honours degree, to work on 
flight dynamics and studies of control 
systems. A knowledge of numerical 
mathematics would be an advantage. 


MATHEMATICIANS 

to work in a newly formed project 
studies and assessment group. There 
are vacancies for mathematicians of 
all types, particularly those interested 
in the calculus of variations, proba- 
bility theory or statistical studies. 


ENGINEERS 
with experience of aircraft or missile 
project design, to work in an initial 
project office engaged on new missile 
projects. 

GOOD SALARIES AND PROSPECTS 
PENSION AND LIFE ASSURANCE SCHEME 


Apply, giving full particulars of 
academic training and experience to: 


A. V. ROE & CO. LTD. 


Weapons Research Division, 
WOODFORD, CHESHIRE 


SITUATIONS VACANT 


HELICOPTERS 


STRESS 
ENGINEERS 
required for work on new types 
of Civil, Military and Naval 
Helicopters. 

Previous stressing experience 
preferred, but not essential. 

Good salaries, commensurate 
with ability and experience. 


Staff pension scheme. Housing 
assistance to suitableapplicants. 


Apply, giving full particulars 
of training and experience to: 
PERSONNEL MANAGER 
HUNTING PERCIVAL 
AIRCRAFT LIMITED 
LUTON AIRPORT - BEDS 


AIRWORK GENERAL TRADING CO., LTD. 
Blackbushe Airport, Camberley, Surrey 
have oe ¢ following vacancies for staff at Blackbushe 


Staff 

. Licensed aircraft and inspectors with 

multi-engined aircraft and engine experience. 

Preference given to those having endorsements for 

Hermes and Viking aircraft and/or Hercules engines. 

2. Licensed electrical engineers and inspectors with 
category ““X” endorsement. Experienced unlicensed 
applicants will be considered. 

3. Licensed radio engineers and inspectors with 
category “A” and/or “D” endorsements. 

4. Licensed instrument engineers and inspectors with 

category “X” endorsement. 

Hourly rated Staff 

1. Airframe fitters. 

2. Engine fitters. 

3. Aircraft electricians. 

4. Radio mechanics. 

5. Instrument mechanics. 

Goon pay rates, goctictanee pay and sickness scheme. 

Apply in writing to orks Manager, Airwork 

General Trading Co., Ltd., Blackbushe Airport, 

Camberley, Surrey; or phone in the first instance 

Camberley 1600, Extension 216. (2766 


ASSISTANT CHIEF INSPECTOR 


AS 35-45, required immediately by la aircraft 
company to take over full control as chief inspector 
within the next 12 months. Applicants must possess 
the requisite educational and training background to 
be competent to carry out full Ministry and A.I.D. 
procedure and to maintain the quality control of air- 
craft work in the highest class. 
THE position is ye and offers first-class 
opportunities to the selected applicant. A pension 
scheme is available and an attractive salary will be paid 
Write, giving full details of experience, positions he 
bi er salary, to Box F.457, c/o 191 Gresham 
ouse, E.C.2. [2809 


TECHNICAL AUTHORS 
and 


TECHNICAL ILLUSTRATORS 


IR W. G. ARMSTRONG WHITWORTH AIR- 

CRAFT, Ltd., have vacancies for technical authors 
and technical illustrators for work of most interesting 
character on long-term high priority projects. Attractive 
salary scales and ample scope for advancement.—Appli- 
cations, which will be treated in confidence, should be 
addressed to the Personnel Manager, Sir W. G. Arm- 
strong Whitworth Aircraft Ltd., Baginton, near Covees 


DESIGNER-DRAUGHTSMEN 


BROTHERS (LONDON) Ltd., Guided 
s Division, require designer- draughtsmen 
for bey esign of electronic equipment or small electro- 
mechanical and hydraulic mechanisms. Applicants 
should have H.N.C. and workshop and drawing office 
experience. Experience of practical layout from circuit 
diagrams or miniaturisation and potting techniques is 
desirable.—Applications, giving details of age, educati 
training and experience, should be made to the Personne 
Officer, Elliott Brothers (London) Ltd., Elstree Wey, 
cham Wood, Herts, quoting Ref. 390. [2751 


TH Bristol Aeroplane Company Limited requires 
two qualified and experienced work study engineers 
to teach work and methods study. 

ESE posts will be primarily instructional, but will 
provide opportunity for research and the practical 
lication of work study in the Company’s workshops. 
OOD salary, staff pension scheme and excellent 
working conditions 
PPLICATIONS should be addressed to me Chief 
Personnel Officer, Bristol Aeroplane 

EOC; Filton House, Filton, Bristol. 
R®2 UIRED immediately, aircraft electricians, 
ferably with experience on Hermes aircraft.—App! 
Personnel Department, Ferry Airports, Ltd., Thee - 
bushe Airport, Camberley, Surrey. (2837 
R®eu! ED immediately, aircraft instrument makers. 
Good pay and conditions.—Apply: Personnel 
Department, Ferry Airports, Ltd., Bla 
Camberley, Surrey 
“AIR SERVICES, Ltd., have immediate vacan- 
cies for radio officers h holding current flight radio 
officer’s licence.—Dan-Air Services, Ltd., 36-38 New 
Broad Street, London E.C.2. [2839 
SENIOR and junior draughtsmen required for inter- 
esting work on remote control for aircraft and 
atomic uipment.—Apply in writi to Telefiex 
Products, Ltd., High Road, Chadwell Heath, 10720 


UPPLIES manager, fully conversant current market 
prices and location all aircraft and —— 
accessories. Thorough knowledge stock contro 
stores procedure. Salary and expenses.—Apply: B. . = 
Engineering Ltd., Southend Airport, Essex. (28 
J. W. (INSTRUMENTS), Ltd. Vacancies re 
* experienced instrument mechanics. Interesti 
and varied work on automatic pilots. [yg ot electric 
ysical instruments.—Apply to A. Instruments) 


td., Gatwick Airport, Horley, Surrey. 


CAREERS 
IN THE 


AIRCRAFT 
INDUSTRY 


The Bristol Aeroplane Co., Ltd., 
require to recruit a large number 
of Draughtsmen and Technical 
Engineers with structural and 
mechanical experience who are 
particularly welcome to apply for 
employment. 


There are a large number of 
places waiting to be filled by:— 


(a) Intermediate, Senior and 
Design Draughtsmen in the 
various design drawing offices, in- 
cluding Structures, Systems. Elec- 
trics, Electronics and Mechanical 
Sections. 


(b) Intermediate and Senior 
Technical Engineers in the 
Structures Analysis, the Aero- 
elasticity, the Power-Control Sec- 
tions, the Systems Group and the 
Engineering Development Labora- 
tories, where the facilities are 
modern and extensive. 


A degree or Higher National 
Certificate in Aeronautics, Me- 
chanical or Structural Engineering 
is required. 


(c) Intermediate and Senior 
Technicians in the Performance, 
Aerodynamics and the Wind Tun- 
nel Sections of the Aerodynamics 
Departments. 


A degree or Higher National 
Certificate in Aeronautics or Me- 
chanical Engineering is required. 


(d) Designers, Technical En- 
gineers and Aerodynamicists 
in the Helicopter Design Offices. 


Here, helicopter experience is 
desirable. 


Some of the above vacancies are 
in the Design Offices in the West 
End of London. 


Good salaries, working condi- 
tions and prospects, together with 
the pension and welfare schemes, 
make employment with the com- 
pany an attractive proposition, 
well worth considering. 


Applications, giving details of 
experience, qualifications and 
salary required, quoting D.O.25, 
should be addressed to:— 


The Personnel Manager, 


The Bristol Aeroplane Co., 
Ltd., 


Aircraft Division, 
Filton House, Bristol. 
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CANADAIR 


LIMITED — MONTREAL 


Invite applications from 
SENIOR ENGINEERS 
for work on guided missiles. 
Applicants should hold a Ph.D., 
M.Sc. or B.Sc. degree or equivalent 
and have a minimum of six years’ 
experience in aircraft or specialized 
missile engineering. 
Vacancies exist in the following fields: 
SYSTEMS: Analysis 
ELECTRONICS: 
Equipment and circuitry 
SERVO MECHANISMS 
U.H.F. AND MICRO WAVE 
TRANSMITTERS AND 
RECEIVERS 
DEVELOPMENT OF 
TECHNIQUES 
for vibration and climatic testing as 
applied to electronic equipment 
MISSILE AIRFRAME DESIGN 
AND INSTALLATIONS 
These openings offer excellent 
remuneration, permanency and 
opportunity for advancement. 
Passages provided for whole family. 
Moving and settling-in allowances. 
Insurance and pension schemes. 


Application forms from: 

J. H. DAVIS 
European Representative 
CANADAIR LIMITED 

c/o Canadian Dept. of Labour 
61 GREEN STREET 
LONDON, W.1. 


BLACKBURN & 
GENERAL AIRCRAFT 
LTD. 


invite applications for the following 
vacancies at their main factory at 
BROUGH:— 


METHODS ENGINEER who will 
be responsible to the General Works 
Manager for the establishment of a 
Methods Department to serve both 
the Aircraft and Engine Divisions. 
Preference will be given to applicants 
with previous experience of new 
methods of manufacture and con- 
struction with an aircraft company. 


PRODUCTION ENGINEER who 
will be responsible for the Planning, 
Progressing, Ratefixing, Jig and Tool 
Departments of the Engine Division 
covering both gas-turbines and 
reciprocating engines. Previous ex- 
perience in similar capacity essential. 


CHIEF RATEFIXER who will be 

responsible to the Production En- 

gineer (Aircraft) for all ratefixing in 
the Aircraft Division. 


Age limits for each appointment 
34/45 years. Good pension scheme 
and working conditions. The salaries 
will be commensurate with experience 
and qualifications, but will be attrac- 
tive to the right applicants. Apply:— 


WORKS DIRECTOR 
BLACKBURN & GENERAL 
AIRCRAFT LTD. 
BROUGH, E. YORKS. 


SITUATIONS VACANT 
ORMALAIR LTD., have vacancies in Yeovil for 


3, pres- 
surising and a high | aititude breathing equipment and 
cold air units. 
paces draughtsmen are also required for the 
Cricklewood ofhce. Generous superannuation 
scheme, excellent prospects, rapidly expanding organisa- 
tion.—Applications, stating age, experience, quaiifi- 
cations and required to: Personnel i 
Normalaid, Ltd., Yeovil, Somerset. 
OCAL interviews arranged where convenient. —_ 
OWTY HYDRAULIC UNITS, Ltd., imvite 
applications for senior and junior posts in their 
design othce, om a varied and rapidly expanding pro- 
gramme of work on commercial hydraulic equipment. 
Knowledge of light hydraulics is desirable, but draughts- 
men with precision engineering experience also suitable. 
OKKING conaitions and prospects for advance- 
ment are good and the firm has a realistic pension 
scheme.—Apply to Personnel Department, Dowty 
Hydraulic Units Ltd., Ashchurch, Gios. [2814 
HIEF stressman is required by Normalair, Ltd., to 
be responsibie for strength calculations in connec- 
tion with aircraft pressurising and air conditioning 
equipment, including cold air units and high altitude 
breathing equipment, and other new projects. 
engineering degree or equivalent is essential. 
PPLICATIONS, stating age, experience, qualifica- 
tions and salary required, are to be addressed in the 
first instance to the Personnel Officer, Normailair, Ltd., 
Yeovil. [0347 
AUNDERS-ROE, Ltd., have vacancies for a limited 
number of experienced aircraft draughtsmen in their 
design office at Usborne, Lo.W. Applicants must have 
several years’ experience of designing aircraft structures 
and should possess at ieast an Ordinary National Certifi- 
cate. 
N aircraft apprenticeship will be considered an advan- 
tage. Salaries wiil be commensurate with age 
experience, and assistance with housing will be provided. 
HEKE convenient, interviews will be arranged 
locally and on Saturdays. 
RITE, for an application form, to the Personnel 
Officer, Dept. F/14, Saunders-Roe, Ltd., East 
Cowes, Isle of Wight. (2782 
ESIGNERS and devel i S$ required 
to meet expanding business. These appointments 
offer exceptional opportunities to men with initiative.— 
Applications to be sent to Personnel Manager, Joseph 
Lucas (Gas Turbine Equipment) Ltd., Shaftmoor Lane, 
Hall Green, Birmingham 28. [2826 
ESIGN draughtsmen, all grades, urgently required 
on electricai and ¢iectronic apparatus for guided 
weapons and allied projects.—Please write in detail, or 
send postcard tor appuiication form, to the Personnel 
Manager (Technical Employment), de Havilland Pro- 
peilers, Ltd., Hatfield, Herts. (0611 
RMSTRONG SIDDELEY MOTORS have a 
vacancy in their technical illustrating department for 
an experienced technical artist, aged 24-26. Staff posi- 
uon, according to age, experience and quali- 
fications. Replies should be addressed to Reference 
CG; TAI, Armstrong Siddeley Motors, Coventry. [2722 
GENIOR stress assistant required for work 
on interior design and fuselage structures 
airliners. Vreferavly 3 years’ aircraft stressing experience 
and H.N.C. or equivalent. to cing experince 
Baynes Aircraft Interiors, Ltd., Aerodrome, 
Siough, Bucks. (2783 
mechanical design draughtsmen are 
required for interesting and important projects.— 
Please write in detail or send postcard for application 
form to The Personnel Manager (Technical Employ- 
ment), de Havilland Propellers, Lid., Hatfield, Herts. 
[0610 
IVIL SERVICE COMMISSION: (1) Naval Cadet- 
ships. (2) birst appointments in the Royal Marines, 
(3) Entry to the Royal Military Academy, Sandhurst, 
(4) Royal Air Cadetships. Examinations 
on February 15th, 1955. Age on March Ist, 1955, for 
(1) and (2) above: 17 years 2 months to 18); (3) 17} to 
184; and (4) 17 to 19. 
JR further particulars and application forms, write 
(preferably by postcard) to Secretary, Civil ‘ice 
Commission, Burlington Gardens, London, W.1, 
quoting No. 1001/55. Completed application forms to 
be returned by December 16th, 1954. (2827 
RAUGHTSMEN, sound experience aircraft struc- 
tures, urgently required for interesting work in 
iondon and Portsmouth areas by large engineering 
organization. Salary £12 per week upwards plus a living 
allowance if from outside the district. Pension scheme.— 
Please write, giving full particulars of experience and 
qualifications, to Box 8360. (2736 
TRESSMAN, experienced on aircraft structures, 
required immediately for work on rocket motor 
installations. Permanent position for selected applicant. 
Good staff conditions, five-day week, canteen and social 
club facilities.—Please write in confidence, stating 
and previous experience, to the Personne! Officer, 
de Havilland Engine Co., Ltd., Stag Lane, Edgware, 
Middlesex. (2835 
HIEF jig and tool draughtsman wired for large 
aircraft factory. Applicants, who should be about 
35 years of age, must have served a full engineeri 
apprenticeship and have had considerable recent experi- 
ence in all phases of tool design for airframe manufac- 
ture. Good salary, pension scheme and permanency for 
right man.—Apply, giving and full details of quali- 
fications and experience, to Personnel Officer, Hawker 
Aircraft (Blackpool), Ltd., South Shore, Blackpool. 


‘BROOKLANDS 
AVIATION Ltp. 


NORTHAMPTON 
REQUIRE 
PLANNING 
ENGINEER 


Experience on repair of Service 
aircraft essential. Good salary 
commensurate with ability 
and experience. 
APPLY TO: 
Brooklands Aviation Ltd., 
Buttocks Booth, Moulton, 
Northampton. 


WIRE 
THREAD INSERTS 


FOR NEW DESIGNS 
AND SALVAGE 
CROSS MFG. CO. (1938) LTD. 
COMBE DOWN, BATH 


TEL.: COMBE DOWN 2355/6 


TRANSPORT AIRCRAFT 
AIRLINE AND EXECUTIVE 
For Sale, Lease, or Lease-Sale 
For complete market reports of 
available Beech, Convair, Curtiss, 
Douglas, Grumman, Lockheed and 


other twin- and four-engine air- 
craft, write or cable 


WILLIAM C. WOLD ASSOCIATES 


516 Fifth Avenue, New York 36, N. Y. 
Cable: BILLWOLD, New York 


Services of Senior and Junior Stress Analysts 


for road and rail vehicle structures: 


5S day week, staff canteen. Pension scheme. 
Salaries commensurate with ability. 


Apply Chief Engineer at Saitiey, Birmingham, 6. 
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FLIGHT 


AIR CHARTER 


LIMITED 


require services of 
CHIEF FLIGHT HOSTESS 


commencing salary £600 p.a. 


plus allowances. 


Wide experience in long range 


passenger carrying charter 


work, ability to organise and 


control staff essential. 


Apply by letter in first in- 


stance giving full particulars 


to: 
15 Gt. Cumberland Place, W.1 


UNRESTRICTED DAKOTA 


Passenger version, with large 
doors. Very low hours. Full 
instrumentation and Radio 
equipment. Long term C. of A. 
Low price for immediate sale. 


Ocean Airways Ltd. 
99a Park Lane, London W.1. 
Tel. Grosvenor 4627. 


The... 
British Air Line Pilots’ Association 
95 MOUNT STREET, W.1 
Tel.: GROsvenor 6261 


Membership open to all Commercial and 

Service pilots. For full details as to the 

objects and particulars of Membership 
please write to Secretary. 


COTTON BAGS 


FOR SPARE PARTS, ETC. 


WALTER Hl. FELTHAM & SON, LID. 


imperial Works, Tower Bridge Road, 
Telephone: HOP 1784 LONDON, 8.E.1 


SITUATIONS VACANT 


DDRAUGHTSMEN required for interesting work at 
experimental airfield in connection with the instal- 
lation of test equipment in the latest t of aeroplanes. 
Previous aircraft experience preferred.—Write, stating 
age, salary required, etc., to: Personnel Dept., Vickers- 
Armstro: Lrd., permarine Works, Hursley Park, 
Nr. Winchester, Hi nts. (2727 
LLIWELLS Lid., Aircraft Division, Elmdon 
Airport, Birmiagham, urgently require draughts- 
men, all grades, preferably with aircraft installation 
experience, but others with good light aenens 
experience considered. The work is interesting and 
high priority, and good opportunities of advancement 
with this expanding company are open to the right men. 
—Send full details to Personnel Manager. (2749 
THE Supermarine Works of Vickers-Armstrongs Ltd. 
require men with a degree, H.N.C. or an equivalent 
——- for technical pests concerned with the 
elopment flight testing of fighter aircraft. Experience 
of similar work would be an advantage.—Write, giving 
full Mt - to Personnel Department, Vickers- 
Armstrongs Limited, Hursley Park, Nr. 
ASSISTANT designer required for interesting work 
on pack designs. Practical engineering knowledge 
and a quick response to ideas essential. Qualifications, 
B.Sc., or equivalent minimum. Excellent working 
conditions, pension scheme operating. —. £800 to 
p.a.—Apply, in first instance, ersonnel 
Export Packing Service Ltd., » 
8 
PLANNING engineers required by Hunting Percival 
Aircraft Limited. Experience in manufacture, in- 
stallation and production planning of metal airframe 
components essential. Good welfare facilities, including 
staff pension scheme.—Applications, stating age, salary 
required, and full details of experience, to Personnel 
Percival Aircraft Limited, Luton 
ort, B [2830 
A MSTRONG SIDDELEY MOTORS require 
young engineers interested in tests covering perform- 
ance measurement, handling control behaviour, analysis 
of flight test data, prediction of engine —_ and 
the functional of engine behaviour. pplicants 
must possess a Degree or National Cont cate. — 
Application to Reference CG/FP2, Technical Personnel 
anager, Armstrong Siddeley yay Coventry. [2721 
GENIOR designers for basic design of Servo mechan- 
isms, hydraulic actuators and general high pressure 
system components. Applicants should have sound 
mechanical engineering background and educational 
standard equivalent to Higher National Certificate. 
Progressive appointments. Pension scheme.—Full 
details to Personnel Mar » The Fairey Aviation 
Limited, Hayes, Middlesex, quoting 
16 
osrra LUCAS (Gas Turbine Equipment) Ltd. 
hve vacancies for graduates in science or engineer 
for fundamental research in the gas turbine fiel aide 
These eppointments offer exceptional cpportunities in 
an exp nding industry.—Applications, giving details of 
experience and qualifications, to be sent to Personnel 
Manager, Joseph Lucas (Gas Turbine Equipment) 
Led., Shaftmoor Lane, Hall Green, Birmingh:m a 
[282 
[DEVELOPMENT engineers capable of working 
individually on the development and assessment 
of Servo mechanisms, hydraulic actuators and gencral 
high pressure system components. Applicants should 
Possess an engineering degree or equivalent. Pro- 
ay scheme.—Full details 
er, The Fairey Aviation Com 
Limited, Hi Middlesex, quoting reference ‘Gist 
1 


ied in our aero division office. Interesting and 
varied work on eircraft fuel system components. Previous 
aircraft experience an advantage, but not essential. 
H.N.C. and O.N.C. standard. ¢ openin offer 
permanent poviticns with good prospects for the right 
men. Congenial working conditions in the beautiful 
Wye Valley.—Applications, stat — age 
and experience, to Chief — alve 
Ltd. (Aero Division), Hereford. (2750 
ECHNICIAN, Aeronautics Engineering Depart- 
ment, Queen College (University of London), 
Mile End Road, E.1. Fitter-machinest to assist prepara- 
tion and maintenance of demonstration equipment in 
acrodynamics and structures laboratories. Salary 
placing according to ability on scale £315 p.a. by £15 
to possible £450, subject to efficiency review at £390. 
Plus London weighting, £20 or £30. Pension scheme. 
—Letters only, to Professor A. D. Young, stating age, 
full details experience and present work. Ont es 
RAvre engineers, fully licensed, are required for 
interesting assignment overseas with the Hunting- 
Clan organization. Successful candidates will be 
accommodated in the Middle East for an initial 12-month 
contract period subject to renewal ly. Per y 
in U.K. will follow. Very favourable conditions plus 
high level of remuneration apply. Applicants should 
submit full details of experience, qualifications and 
licenses held, to Personnel C., Field 
Services Ltd., Croydon Airport, $ nat 
RMSTRONG SIDDELEY MO ORS 
senior draughtsmen (30-35 years) for the design of 
special —s uipment for the manufacture of gas 
turbine en fe rocket motors. Position carries close 
liaison wi ne Services and airframe manufacturers. 
Applicants must be able to direct and co-ordinate work 
by others. Junior are also for 
detail work on the above. The Company di 
and offers excellent prospects And of man.— 
Apply in 4 to Reference C Technical Per- 
sonnel Armstrong Siddeley Motors, Coventry. 


[2769 


A. V. ROE & CO. LTD. 


have the following vacancies for 
SENIOR AERODYNAMICISTS 
in the 
DESIGN OFFICE 
at 
CHADDERTON 


(1) Senior Aerodynamicist to work on 
the stability and control of aircraft 
types currently under design. 


(2) Senior Aerodynamicist to evaluate 
the performance of new projects. 


A. V. Roe is one of the largest and 
most active airframe manufacturers in 
the country and can offer a wide range 
of interesting work on a variety of 
aircraft types from the Avro Shackle- 
ton long-range anti-submarine aircraft 
and the Vulcan, the world's first delta 
bomber, to other new projects, par- 
ticularly in the supersonic field. 


Attractive salaries will be paid to 
the successful candidates. 


Applications, giving details of age, 
qualifications and experience, should 
be addressed to:— 


THE CHIEF DESIGNER 


A. V. ROE & CO. LTD. 


GREENGATE, MIDDLETON, 
MANCHESTER 


Remember 


BRITISH LEGION, HAIG’S FUND 
PALL MALL, LONDON, &S.W.1 
(Registered under the Wer Cherities Act 1940) 
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SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS WANTED 


GENIOR and junior stressmen vacancies for interesting 
programme of project and development work. Pre- 
vious experience not essential for junior posts. H.N.C. 
minimum qualification. Salary in accordance with 
experience and qualifications.—Full particulars in 
writing to Personnel Manager, Flight Refuelling, Ltd., 
Tarrant Rushton Airfield, Nr. Blandford, Dorset. [2792 
RMSTRONG SIDDELEY, Coventry, have vacan- 
cies on interesting important work in stress depart- 
ment on strength investigations and calculations—gas 
turbines. Higher National engineering or mathematics 
degree minimum qualification, experience unnecessary 
Same department invites similarly qualified applicants 
for work on engine installation in prototype experimental 
aircraft.—Reply, Reference CG/DRE.1, Technical Per- 
sonnel Officer, Armstrong Siddeley Motors, Coventry 
(2784 
KYWAYS, Ltd., Bovingdon Airport, Herts, have 
7 vacancies for the following personnel: (1) Assistant 
foreman. Starting salary £750 per annum. Preferably 
with low and medium voltage electrical Hermes ex- 
perience and possessing “X"’ licence. (2) Chargehand. 
Starting salary £11 17s. 6d. per week. “X” licence 
covering aircraft instruments essential 3) Draughts- 
men. Starting salary £12 2s. Capable of carrying out 
design work from basic specifications without con- 
tinuous supervision. Please apply to Administration 
Superintendent 


THE DUNLOP RUBBER CO. LTD., 
AVIATION DIVISION, COVENTRY 


requires 


SENIOR DESIGN 
DRAUGHTSMEN 
capable of carrying projects through 
irom conception to completion. 
Also 
JUNIOR DETAIL 
DRAUGHTSMEN 
and 
SENIOR AND JUNIOR 
STRESSMEN 
Experience of light hydraulic or 
pneumatic equipment would be 
advantageous. 

The company’s programme offers 
excellent prospects of permanent 
interesting employment under con- 
genial working conditions. 
Salary will be commensurate with 
and experience, full 
etails of which should be sent 
to:— 
PERSONNEL MANAGER, 
DUNLOP RUBBER CO. LTD. 
AVIATION DIVISION 
FOLESHILL, COVENTRY 


RAUGHTSMEN, sound experience aircraft electri- 

cal work, urgently required for interesting work in 
London and Portsmouth areas by large engineering 
organization. Salary £12 per week upwards plus living 
allowance if from outside the district. Pension scheme.— 
Please write, giving full particulars of experience and 
qualifications, to Box 8361. (2737 


SITUATIONS WANTED 


ILOT (29), married, secks situation anywhere. 
1,400 hrs piston, jet. Senior commercial R/T. 
Obtaining instrument rating. —Box 8764. [2833 


HANDLEY PAGE 


(READING: LIMITED 
THE AERODROME 
WOODLEY, READING 


have the following vacancies in their 
Design Office. The work is on cn 
interesting New Civil Project and 
there is scope for rapid advancement 
for the right men. 


Senior Stressmen of First-Class Abil- 
ity and Sound Engineering Experi- 
ence. Houses to rent will be offered to 
those appointed to these positions. 
Senior Design Draughtsmen. Prefer- 
ably with sound knowledge of Aircraft 
design. Men with experience of light 
mechanical design considered. 


Loftsmen. Must be experienced on full 
scale layout work on Aircraft. 

Test Engineers. To carry out Struc- 
tural and Mechanical Tests. 

Please send full particulars of experience, 
etc., to the Personnel Officer. 


JUNIOR 
TECHNICAL STAFF 


Good Salaries 


and 
Interesting Work 


Write 
CHIEF TECHNICIAN 
MARTIN-BAKER AIRCRAFT 
CO., LTD. 


DENHAM, UXBRIDGE 
DENHAM 2214 


ILOT, 3,400 hrs, commercial and R/T licences, full 
instructor’s endorsement A2, desires flying appoint- 
ment at home or overseas.—Box 8763. [2834 
RIVATE pilot, age 23, seeks position flying at home 
or abroad, at present studying for commercial licence 
and I.R.—Box 8788 (2841 
IR cargo representative with exceptional sales and 
processing experience secks with 
sive air transport organisation. x 8789. [2843 


BOOKS, ETC. 


ACHTING Quizzes,” by Max A. Chappell. 
Packed with information on everything nautical, 
from tides to trade winds, from fishing grounds to first 
aid. A book every enthusiast must read. 3s. 6d. net 
from all booksellers. By post 3s. 9d. from Iliffe & Sons, 
Ltd., Dorset House, Stamford St., London, S.E.1. 
ELEVISION in Your Home: > 
Potential Viewer Needs to Know,” 
Miller, M.A.(Cantab.), M.Brit.I.R.E. An 4. 
technical guide for the ‘ordinary viewer, providing every- 
thing he needs to know before and after the purchase of 
a receiver. 2s. net from all booksellers. 2s. 2d. by post 
from Iliffe & Ltd., Dorset House, Stamford St., 
London, S.E.1 


DOWTY EQUIPMENT LTD. 
CHELTENHAM 
require 
STRESSMEN 


with Higher National Certificate or 
Degree for interesting work on air- 
craft undercarriages and hydraulics. 


DRAUGHTSMEN 


for Aircraft Hydraulics and Fuel 
Systems Divisions. 


TECHNICAL ASSISTANTS 


for hydraulic development and 
performance analysis work. 


These are permanent positions with 
excellent prospects of advancement. 


Attractive environment. 
Good working conditions. 
Five-day week. Canteen. 
Pension scheme. 


Write in tabulated form to 
Personnel Manager. 


Aeronautical Radio Services, Ltd. 
Air Charter, Ltd — 
Airwork, Ltd 16 
Acmeeety Whitworth Aircraft Ltd., Sir W.G. 28 

6 


Aviation Traders, Lid 
Blackburn and General | Aircraft, 
Boulton Paul Aircraft, Ltd 3 


Braithwaite and Co., Engineers, Led. 4 
Bristol Acroplane Co., Ltd., The ...28, 33, Cover iv 
British Air Liae Pilots’ Association, The 35 
British Insulated Callender’s Cables, Ltd. Cover ii 


British Legion, Haig’s Fund 35 
British Messier, Ltd 
British Thomson-Houston Co., Ltd., The 6 
Brooklands Aviation, Ltd. 
Burnley Aircraft Products, Ltd. . lo 
Canadair, Ltd. 
Cross Manufacturing Co. (1938), Ltd. ...... 30, 34 
De Havilland Aircraft Co., Ltd., The ...... Cover i 
De Havilland Propellers, Ltd. ‘ 31 
Dowty Equipment, Ltd. — 
Dunlop Rubber Co., Led. . iimiine 24, 25, 36 
Blectro-Hydraulics, Ltd. ................ 21 
Elliott Brothers (London), Ltd. 23 


INDEX TO ADVERTISERS 


English Electric Co., Ltd., The . 


Fairey Aviation Co., Ltd., The 17 
Feltham and Sons, Litd., Walter H. — 
Field Aircraft Services, 30 
Flight Refuelling, Ltd. Ss 
Fox and Sons ( viation), ‘Led., C. J. a 
Gloster Aircraft Co., Ltd. .. 


Handley Page Panties), Led. 
High Duty Alloys, 

Hobson, Lrtd., H. 
Hunting Percival Aircraft, Ltd. seins 
Hymatic Engineering Co., Ltd., The ............ 


Jenks Brothers, Ltd. ..... 
Lacy-Hulbert and Co., Ltd. ..... —S 
Light Engineering Designs (Gosport), Ltd. 8 
Martin-Baker Aircraft Co., Ltd. ............... 1, 36 
. Carriage and Wagon 


Midland Bank, Ltd. ....... 
Napier and Son, Ltd., D. 


National Institute ‘Engineering 29 
Ocean Airways, Ltd. Sileinassiatvepnanaieantiagthaaes 35 
Opperman, Ltd., S. E. sspdabiveaniasion 10 
26 
Rolls-Royce, Ltd. ... 

Salter and Co., Ltd., George .... 2 
30 
Teddington Controls, Ltd. 8 
Vickers-Armstrongs, Ltd. 30 
Western Manf. (Reading), Ltd. . 28, Cover iii 
Wold Associates, William C. 34 


AFRICA: Central News 


phan | in Great Britain for the Publishers, ILIFFE & SONS LTD., wy ‘House, Stamford Street, London, S. 
from the following: AUSTRALIA AND NEW ZEALAND: Gordon Gotch, Ltd. INDIA: A. H. Wheeler ry nas 
Agency, Wm. Dawson & Sons (SA) Lad, UNITED STATES: The News 


by an LTD., London, and 


Watford, 
m. Dawson Subscription Serv 
as Second Class Matter at the 
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above all... 


are characteristic of all aviation accessories bearing the 


trade mark of Western Manufacturing (Reading) Ltd. af 
Foremost amongst the problems solved by us are those = 
dealing with remote control. Western’s Electric Actuators WZ .5 
are relied upon by many leading Aircraft Constructors. Fa 


WESTERN MANUFACTURING (Reading) LTD 


THE AERODROME : READING : BERKSHIRE 


Telephone: SONNING 2351 Grams : HAWK, READING 
BOJ1ISO Mk 15 
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